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ABERCROMBIE’S PRACTICAL GARDENER, 

And Improved System of Modern Horticulture, alphabetically arranged. 4tli Edition, with 
Introductory Treatise on Vegetable Physiology, and Plates, by W. Salisbury. 12uio. Ga. bds. 

ABERCROMBIE & MAIN —THE PRACTICE GARDENER’S 

COMPANION; or, Horticultural Calendar: to whffch js added, the Garden-reel?amt Plant 
Estimate. Edited from u MS. of J. Abercrombie, by J. Main. Hth Edition. 32mo. 2s. Gd. sd. 

ACTON (ELIZA.)-MODERN COOKERY, 

In all its branches, reduced to a System of Easy Practice. For the use of Private Families. 
l \ a Series of Receipts, all of which have been strictly tested, ami are given with the most 
minute exactness. By Eliza Acton. New Kditiuq, to which are added. Direction? for 
Carving. Fcp. 8vo. w^li plates and woodcuts, 7s. Gd. doth. • 

ADAIR (SIR ROBERT).-AN HISTORICAL MEMOIR OP A 

MISSION to the COURT of VIENNA in 1S0G. By the Right Honourable Sir Robert Adaik, 
G.C.B. With a Selection from his Despatches, published by permission of the proper 
Authorities. Svo. 18s. cloth. 

ADAIR (SIR ROBERT).-THE NEGOTIATIONS FOR THE 

PEACE of the DARDANELLES, in 1808-9: with Dispatches and Oilirin! Do aments. IJv 
the Right Honourable Sir Robert Adair, G.C.1L iieing a Sequel to the Memoir of his 
Mission to Vienna in 180G. 2 vols. 8vo. 28s. cloth. 

ADSIIEAD.—PRISONS AND PRISONERS. 

By Joseph Adshead. Svo. with Illustrations, 7o. Gd. cloth. 

AIKIN-THE LIFE OF JOSEPH ADDISON. 

Illustrated by many of his Letters and Private Papers never before published. By Lucy 
Aikin. 2 vols. post Svo. with Portrait from Sir Godfrey Kneller’s Picture, 18s. cloth. 

ALLAN (J. ID—A PICTORIAL TOUR IN T1IE M EDI TER- 

RANEAN; comprising Malta, Dalmatia, Asia Minor, Grecian Archipelago, Egypt, Nubia, 
Greece, Sicily, Italy, and Spain. ByJ. H. Allan, Member of the Athenian Ami.eologieal 
Society, and of the Egyptian Society of Cairo. 2d Edition. Imperial 4to. with upwards of 
4b lithographed drawings, and 70 Wood Engravings, 3s. cloth. 

AMY HERBERT. 

By a Lady. Edited by the Rev. William Sewell, B.D. Fellow and Tutor of Exeter 
College, Oxford. New Edition. 2 vols. fcp. Svo. IfS. cloth. 

ANDERSEN.-TIIE TRUE STORY OF MY LIFE: ' 

A Sketch. By Hans Christian Andersen, Author of “The Shoes of Fortune,’* “The 
Nightingale,*’ “ O. T.,’* “ Only a Fiddler,*’ ** The Improvisatory,” &c. Translated by 
Mary Howitt. Fcp. 8vo. 5s. cloth. 

ARTISAN CLUB (THE)—A TREATISE ON THE STEAM 

ENGINE, in its Application to Mines, Mills, Steam Navigation, ami Railways. By the 
Artisan Club. Edited by John Bourne, C.E. New Edition. 4to. with 30 Steel Plates and 
349 Wood Engravings, 27s. cloth. 

BAKEWELL.-AN INTRODUCTION TO GEOLOGY. 

Intended to convey Practical Knowledge of the Science, and comprising, the most important* 

• recent discoveries; with explanations of the facts and phenomena which serve to confirm or 
invalidate various Geological Theories. By Robert Barewell. Fifth Edition,considerably 

• enlarged. 8vo. with numerous Plates and Woodcuts, 21s. cloth. 
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NEW WORKS AND NEW EDITIONS 


BARftETT.-A SYNOPSIS OP CRITICISMS UPON THOSE 

PASSAGES of the OLD TESTAMENT in which Modern Commenfhtors have differed from 
the Authorised Version: together with an Explanation of^various Difficulties in the Hebrew 
and English Texts. By the Rev. Rickard A. F. Barrf.tt. M.'A. Fellow of King’s College, 
Cambridge. Vols. I. and II. 8vo. 28s. each, cloth ; or, in 4 Parts, price 14s. each. 

BAYLDON.-ART OF VALUING RENTS AND TILLAGES, 

And the Teuant’s Right of Entering and Quitting Farms, explained by several Specimens of 
•Valuations; and Remarks on the Cultivation pursued on Soils in different Situations. 
Adapted to the Use of Landlords. Land-Agents, Appraisers, Farmers, and Tenants. By 
J.S. Ba yldon. Gth Edition; corrected and revised by John Donaldson. 8vo. 10s. 6d. cloth. 

BEDFORD CORRESPONDENCE.-CORRESPONDENCE OF 

JOHN, FOURTH DUKE OF BEDFORD, selected from the Originals at Woburn Abbey 
(1712 to 1770). With Introductions by Lord John Russell. 3 vols. 8vo. with Portrait, 
4Ss. cloth. 

\* Separately: Vol. I. (1742-1748), 18s.; Vol. II. (1749-1700), 15s.; Vol. III. (17C1-1770), 15s. 

BELL.—LIVES OF THE HOST EMINENT ENGLISH POETS. 

By Robert Bell, Esq. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth. 

BELL.—THE HISTORY OF RUSSIA, 

From the Earliest Period to the Treaty of Tilsit. By Robert Bell, Esq. B vols. fcp. 8vo. 
with Vignette Titles, 18s. cloth. 

BLAC.1L—A PRACTICAL TREATISE ON BREWING, 

BaSedftOii Chemical and Economical Principles: with Formula* for Public Brewers, and 
Instructions for Private Families. By William Black. Third Edition, with considerable 
Additions. 8vo. 10s. fid. cloth.—Also, 

REMARKS ON BAVARIAN BEER, London Porter, the Influence of Electricity on Fermentation. , 
By AVilljam Black.’ Being a Supplement to his “Treatise on Brewing.” 8vo. 2s. fid. sewed. 

BLAINE-AN ENCYCLOPAEDIA OF RURAL SPORTS; 

Or, a complete Account., Historical, Practical, and Descriptive, of Hunting, Shooting, Fishing, 
Racing, and other Field Sports and Athletic Amusements of the present day. By Delabkrk 
P. Blaine, Esq .Author of “ Canine Pathology,” &c. Illustrated by nearly 600 Engravingson 
Wood, by R.Branston, from Drawings by Aiken, T. Landseer, Dickes, &c. 8vo. 10s. cloth. 

BLAIR’S CHRONOLOGICAL AND HISTORICAL TABLES, 

From tlu* Creation to the present time: with Additions and Corrections from the most authen- 
tiesWritera ; including the Computation of St. Paul, as connecting the Period from the Exude 
to the Temple. 'Under the revision of Sir Henry Ellis, K. II., Principal Librarian of the 
British Museum. Imperial 8vo. 31s. fid. half-bound in morocco. 

BLOOMFIELD.—HISTORY OF THE PELOPONNESIAN WAR. 

By Thucydides. A New Recension of the Text, with a carefully amended Punctuation; and 
copious Notes, Critical, Philological, and Explanatory, principally original, partly selected 
and arranged from the best Expositors: accompanied by full Indexes, both of Greek Words 
and Phrases explained, and matters discussed in the Notes Illustrated by Maps and Plans. 
By the Rev. S. T. Bloomfield, D.D. F.S.A. 2 vols. 8vo. 38s. cloth. 

BLOOMFIELD-HISTORY OF THE PELOPONNESIAN WAR. 

By Thucydides. Translated into English, and accompanied by very copious Notes, 
Philological and Explanatory, Historical and Geographical. By the Rev. S. T. Bloomfield, 
JJ.D. F.S.A. 3 vols. 8vo. with Maps and Plates, st'l. 5s. boards. 

BLOOMFIELD.—THE GREEK' TESTAMENT: 

With copious English Notes, Critical, Philological, and Explanatory. Especially formed for 
tin* use of advanced Students and Candidates for Holy Orders. By Rev. S. T. Bloomfield, 
D.D. F.S.A. 6tli Edition. 2 vols. 8vo. with a At up ot Palestine, j 62 , cloth. 

BLOOMFIELD.—AC0LLEGE& SCHOOL GREEK TESTAMENT: 

With shorter English Notes, Critical, Philological, and Explanatory, formed for use in 
Colleges and the Public Schools. By the Rev. S. T. Bloomfield, D.D. F.S.A* 4th Edition, 
greatly enlarged und improved. Fcp* 8vo. 10s. fid. cloth. * 

BLOOMFIELD—GREEK AND ENGLISH LEXICON TO THE 

NEW TESTAMENT: especially adapted to the use of Colleges, vid the Higher Classes h\ 
tPublic Schools; but also intended as a convenient Mrnuial for Biblical Students in general. 
By Dr. Bloomfield. 2d Edition, enlarged and improved. Fcp. 8vo. 10s. fid. cloth. ‘ 
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PUBLISHED BY MESSRS. LONGMAN, BROWN, AND CO. 


#0Y’S OWN BOOK (TTTE7: 

A Complete Encyclopedia of al^the Diversions, Athletic, Scientific, and Recreative, of Boy¬ 
hood and Youth. A New Edition. With many Eiyravings on Wood. [Just rraVy. 

BRANDE.-A DICTIONARY OF SCIENCE, LITERATURE. 

AND ART; comprising the History, Description, anil Scientific ftinciplesof every Branco 
of Human Knowledge; with the Derivation and Definition of all the Terms in General Use. 
Edited bjr W. T. Brande, F.R.S.L. & K.; assisted by J. Cauvin. 8vo. with Wood Engravings, 

BRAY’S (MRS.) NOVELS AND ROMANCES, 

Revised and corrected by Mrs. Bray. In 10 vols. fcp. 8 vo. with a Portrait, Frontispieces, 
and Vignettes, uniformly with “The Standard Novels,” ^63, cloth ; or, separately, 6s. each. 

BREWSTER-TREATISE ON OPTICS. 

By Sir David Brewster, LL.D. F.R.S., &c. New Edition. Fcp. 8vo. with Vignette Title, 
and 176 Woodcuts, 6s. cloth. 

BUCKLER (J. C. AND C. A.)-\ HISTORY OF* tfHE 

ARCHITECTURE of the ABBEY CHURCH of ST. ALBAN, with especial reference to the 
Norman Structure. By J. C. and C. A. Buckler, Architects, svo. with numerous 
Illustrations, 14s. cloth. j 

BUDGE (J.)-THE PRACTICAL MINER’S GUIDE. 

Comprising a Set of Trigonometrical Tables adapted to afl the purposes of (iblique or ‘Diagonal, 
Vertical, Horizontal, and Traverse Dialling; with their application to the Dial, Exercise of 
Drifts, Lodes, Slides, Levelling, Inaccessible Distances, Heights, &c. By J. Budge. New 
Edition, considerably enlarged. 8vo. with Portrait of the Author, 12 s. cloth. 

BULL.-THE MATERNAL MANAGEMENT OF CHILDREN, 

in HEALTH and DISEASE. By T. Bull, M-I). Member of the Royal College of Physicians, 
Physician-Accucheur to the Finsbury Midwifery Institution. New Edition. Fcp. 8vo. 7s. cloth. 

BULL-HINTS TO MOTHERS, 

For the Management of Health during the Period of Pregnancy and in the Lying-in Room; 
with an Exposure of Populur Errors in connection with those subjects. By Thomas Bull, 
M.l). &c. New Edition. Fcp. 8vo. 7s. cloth. 

BUNSEN.-THE CONSTITUTION OF THE CHURCH OF 

the FUTURE. A Practical Explanation of the Correspondence with the Right Hon. William 
Gladstone, on the German Church, Episcopacy, and Jerusalem. With a Preface, Notes, and 
the complete Correspondence. By the Chevalier Christian Charles Josias Bijnskn, 
Ph. D. D.C.L. Translated from the German, under the superintendence of, and with Additions 
by, the Author. Post 8vo. 9s. 6d. cloth. 

BURDER.—ORIENTAL CUSTOMS, 

Applied to the Illustration of the Sacred Scriptures. By Dr. Samuel Bukder. 8 d Edition, 
with Additions. Fcp. 8vo. 8s. 6d. cloth. 

BURGER.—THE “LEONORA” OF BURGER. 

Translated by Julia M. Cameron. With Six large Illustrations, drawn on Wood by 
D. Maclisc, R.A. and engraved by John Thompson. Crown 4to. 15s. cloth. 

BURNS.-THE PRINCIPLES OF CHRISTIAN PHILOSOPHY; 

containing the Doctrines, Duties, Admonitions, and Consolations of the Christian Religion. 
By John Burns, M.D. F.R.S. 6th Edition. Fcp. 8vo. 6s. Gd. cloth. • 

BURNS.—CHRISTIAN FRAGMENTS; 

Or, Remarks on the Nature, Precepts, and Comforts of Religion. By John Burns, M.D. 
F.R.S. Author of “ The Principles of Christian philosophy.” Fcp. 8vo. 6s. cloth. 

butler.—Sketch of ancient & modern geography.- 

By Samuf-l Butler, D.D. late Lord Bishop of Lichfield and Coventry; and formerly Head 
MasteV of Shrewsbury School. New Edition, revised By the Author’a Son. 8vo. boards 

BUTLER.—AN ATLAS OF MODERN GEOGRAPHY. • 

•By the late Dr. ButlbsB Consisting of Twenty-three coloured Maps, from a New Set of 
Plates; with an Index of all the Names of Places, referring to the Latitudes and Longitudes, 
wew Edition. 8vo. 12s. half-bound. 
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NEW WORKS AND NEW EDITIONS 


BUfLER.-AN ATLAS OF ANCIENT GEOGRAPHY. 

By tlic late Dr. Butler. Consisting of Twenty-three coloured Maps ; with an Accentuated 
Index of all the Names of Places, referring: to the Latitudes and Longitudes. New Edition, ■< 
from an entirely new and corrected Slit of Plates. 8vo. 12s. half-bound. 

BUTLER.—A GENERAL ATLAS OF MODERN AND ANCIENT 

GEOGRAPHY. By the late Dr. S. Butler. Consisting of Forty-five coloured Maps, and 
• Jndiccs. New Edition, from an entirely new and corrected Set of Plates. 4to. 24s. half-bound. 

CALLCOTT -A SCRIPTURE HERBAL. 

With upwards of 120 Wood Engravings. By Lady Callcott. Square crown 8vo. 25s. cloth. 

CARTOONS (THE PRIZEL-THE PRIZE CARTOONS 

EXHIBITED IN WESTMINSTER HALL, a.i>. 1843. Published under the Sanction and 
Patronage, of Her Majesty’s Commissioners on the Fine Arts. 

The average size of the Prize Cartoons is fifteen feet in width and ten in height. A reduced 
scale of one inch and a half to the foot has been adopted; and in the process of reduction 
enery-care has been .taken faithfully, to preserve .all the characteristic features of the originals; 
and the Engraving of eacli work litis been subjected to the approval of its author. Lithography 
has been chosen as the most suitable medium for producing copies of these important works. 

'The size of the work is large folio. The price of the Eleven Engravings, in a nent Port¬ 
folio, d6’5. 5s.; Proofs before Letters, .£‘8.8s. [Just ready. 

CATLOW -POPULAR C0NCH0L0GY; 

Or, the Shell Cabinet arranged: being an Introduction to the Modern System of Conchology: 
witP. a sketch of the Natural H istory of the Animals, an account of the-Formation of the Shells, 
and ft complete Descriptive List of the Families and Genera. By Agnes Catlow. Fcp. 8vo. 
with 312 Woodcuts, 10s. fid. cloth. 

CHALENOR.—WALTER GRAY, 

A Ballad, and other Poems. By Mary Chalenor, 2d Edition, including the Authoress’s 
Poetical Remains. Fcp. 8vo. Cs. cloth. 

CLAVERS-FOREST LIFE. 

By Mary Cla veils, an Actual Settler; Author of “A New Home, Who ’ll Follow?” 2 vols. 
fcp. 8vo. 12s. cloth. 

COCKS (CJ—BORDEAUX, ITS WINES, AND TIIE CLARET 

COUNTRY. By C. Cocks, B.L. Professor of the Living Languages in the Royal Colleges of 
France; Translator of the Works of Michelet and Quinct. Dedicated, by permission, to 
M. Le Comte T. Duchatel. Post 8vo. with View of Bordeaux, 8s. Gd. cloth. 

COLLEGIAN’S GUIDE (THE); 

Or, Recollections of College Days, setting forth the Advantages and Temptations of a Univer¬ 
sity Education. By **** ******, M.A.-College, Oxford.' Post 8vo. 10s. Gd. cloth. 

COLLIER (J. PAYNE.)—A BOOK OF ROXBURGIIE BALLADS. 

Edited by Jon n Payne Collier, Esq. Fcp. 4to. with Woodcuts, 21s. boards j morocco, 38s. 
(bound by Hayday.) 

COLTON.-LACON ; OR, MANY THINGS IN FEW WORDS. 

By the Rev. C. C. Colton. New Edition. 8vo. 12s. cloth. 

COOLEY.—THE WORLD SURVEYED IN THE NINETEENTH 

CENTURY; or, Recent Narratives of Scientific and Exploring Expeditions (chiefly under¬ 
taken by command of Foreign Governments). Collected, translated, and, where necessary, 
abridged, by W. I). Cooley, Esq. Author of the “ History of Maritime and Inland Discovery” 
in the Cabinet Cyclopaedia, &c.—The First Volume of the Series contains, 

THE ASCENT of MOUNT ARARAT. 13 y Dr. Friedrich Parrot, Professor 
of Natural Philosophy in the University of Dorpat, Russian Imperial Councillor of 
State, &c. 8vo. with a Map by Arrof/smith, and Woodcuts, 14s. cloth. 

# The Second Work of the Series will be 

ERMAN’S TRAVELS through SIBERIA. 2 vols. 8vo. with Illustrations. [In theprest. 

tjOOLEY.—THE HISTORY OF MARITIME AND INLAND 

DISCOVERY. By W. D. Cooley, Esq. 3 vols. fcp. 8vo. with Vignette Titles, 18s. cloth. 

GONVERSATIONS ON BOTANY. 

9th Edition, improved. Fcp. 8vo. 22 Plates, 7s. Gd. cloth; with the plates coloured, 12s. cfoth. 
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PUBLISHED BY MESSRS. LONGMAN, BROWN, AND CO.## 


CONVERSATIONS ON MINERALOGY. 

* With Plates, engraved by Mr. and Mrs. Lowry, from Original Drawings. 3d Edition, 
enlarged. 2 vols. fcp. 8vo. 148 % cloth. 

COOPER (THE REV. E.)-SERMOftS, 

Chiefly designed to elucidate some of the leading Doctrines of the Gospel. To which is added, 
an Appendix, containing Sermons preached on several Public Occasions, and printed by 
desire. By the Rev. Edward Cooper. 7tli Edition. 2 vols. 12mo. 10s. boards. 

COOPER (REV. E.)—PRACTICAL AND FAMILIAR SERMONS, 

Designed for Parochial and Domestic Instruction. By Rev. Edward Cooper. New Edition. 
7 vols. 12mo. j6'1. 18 s. boards. 

*** Vols. I. to IV. 5s. each ; Vols. V. to VII. 6s. each. 

COPLAND.-A DICTIONARY OE PRACTICAL MEDICINE; 

comprising General Pathology, the Nature and Treatment of Diseases, Morbid Structures, 
and the Disorders especially incidental to Climates, to Sex, and to the different Epochs of 
Life, with numerous approved Formulae of the Medicares recommended. By Jamf# Co*’La n i>, 
M.D. Consulting Physician to Queen Charlotte’s Lymg-tn Hospital, &c. &c. Vols. 1. and 11. 
8vo. .£3, cloth ; and Parts X. and XI. 4s. Gd. each, sewed. 

*** To he completed in One more Volume. 

COQUEREL- CHRISTIANITY; 

Its perfect adaptation to the Mental, Moral, and Spiritual Nature of Man. By Ath an ask 
Coqukhkl, one of the Pastors of the French Protestant Church in Paris. Translated by the 
Rev. I). Davison, M.A. With an Introductory Notice of the State of the Protestant Church 
of France, drawn up by the Author especially for the English Edition. Post 8vo. [Ready. 

COSTELLO (MISS.)—TIIE ROSE GARDEN QF PERSIA. 

A Series of Translations from the Persian Poets. By Miss Louisa Stuart Costello, Author 
of “Specimens of the Early Poetry of France,” “A Summer amongst the Bocagesaml the 
Vines,” &c. LongKvo. with Illuminated Pages and Borders printed in rose-colour, 18s.hoards; 
or 31s. Gd. bound in rose-coloured morocco (Persian style) by llayday. 

COSTELLO (MISS).—TIIE FALLS, LAKES, AND*MOUNTAINS 

OF NORTH WALKS; being a Pictorial Tour-through the most interesting parts of the 
Country. By Louisa Stuart Costello, Author of “The Rose Garden of Persia,” “Bearn 
and the Pyrenees,” Ac. Illustrated with Views, from Original Sketches by 1). H. M‘Kevvan, 
engraved on woou, and lithographed, by T. and E. Gilks. Square 8vo. with Map, 14s. cloth. 

COULTER-ADVENTURES ON THE WESTERN COAST OF 

SOUTH AMERICA and in the INTERIOR of CALIFORNIA ; including a Narrative of Inci¬ 
dents at the Kingsinill Islands, New Ireland, New Britain, New Guinea, and other Islands in 
the Pacific Ocean t with an Account of the Natural Productions, and the Manners and Customs, 
in Peace and War, of the various Savage Tribes visited. By John Coulter, M.D. Author 
of “ Adventures in the Pacific.” 2 vols. post 8vo. 16:s. doth. 

COULTER-ADVENTURES IN TI1J3 PACIFIC : 

With Observations on the Natural Productions, Manners, m:d Customs of the Natives of the 
various Islands: Remarks on the Missionaries, British and other Residents, By John 
Coulter, M.D. Author of “ Adventures on the Western Coast of South America.* Post 8v«. 
7s. Gd. cloth. » 

CRESY (E.)—AN ENCYCLOPEDIA OF CIVIL ENGINEERING, 

Historical, Theoretical, and Practical. By Edward Ckhsy, F.S.A. C.E. Illustrated by 
upwards of Three Thousand Engravings on Wood, explanatory of the Innciples, Machinery, 


Volume 8vo. j?3. 13s. 6d. cloth. t 

CROCKER’S ELEMENTS OF LAND SURVEYING. 

Fifth Edition, corrected throughout, and considerably improved and inodennzed, by T. G . 
Bunt, Land Surveyor. To which are added, TABLES OI SIX-FIGURE LOGARUHMS, 
&c.*, superintended by R. Farley, of the Nautical Almanac Establishment. Post 8vo. 12s. cjoth. 

CROWE.—THE HISTORY OF FRANCE, 

• From the Earliest Peritd to the Abdication of Napoleon. By E. E. Crowe, Esq. 3 vols. fcp. 
9 8vo. with Vignette Titles, 18s. cloth. * 
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NEW WORKS AND NEW EDITIONS 


DALE (Th6 REV. T.) -THE DOMESTIC LITURGY AND 

FAMILY CHAPLAIN, in two Parts : the first Part being: Church Services adapted for 
domestic use, with Prayers for every day of the week, selected exclusively from the Jlook of 
Cbmmon Prayer; Part 2 comprising: an appropriate Sermon for every Sunday in the year. 
By the Rev. Thomas Dale, M.A. Carton-Residentiary of St. Paul’s, and Vicar of St. Pancras, 
London. Post 4to. handsomely printed, 21s. cloth: or, bound by Hayday, 31s. 6d. calf lettered; 
, j£2. 10s. morocco, with guttered edges. 

DAVY (SIR HUMPHRY)-ELEMENTS OF AGRICULTURAL 

'OHEMISTRY, in a Course of Lectures, lly Sir Hitmhhry Davy. With Notes by Dr. John 
Davy. 6 th Edition. 8vo. with 10 Plates, 15s. cloth. 

DE BURTIN.-A TREATISE ON THE KNOWLEDGE NECES- 

SARY to AMATEURS of PICTURES. Translated and Abridged from the French of M. 
Francis Xavier De Burtin, First Stipendiary Member of the Royal Academy of Brussels 
in the Class of Sciences, &c. By Robert White, Esq. 8vo. with four Plates, 12s. cloth. 

I DE CUSTINE.—RUSSIA. 

By the Marquis De Custine. Translated from the French. 2d Edition. 3 vols. post 8vo. 
31%. 6d # cloth. ^ 

DE LA RECHE—REPORT ON THE GEOLOGY OF CORN- 

WALL, DEVON, and WEST SOMERSET. By Henry T. De la Bkciie, F.R.S. &<•., 
Director of the Ordnance Geological Survey. Published by Order of the Lords Commissioners 
of li.M. Treasury. 8vo. with Maps, Woodcuts, and 12 large Pates, 14s. cloth. 

DE MORGAN.-AN ESSAY ON PROBABILITIES, 

And rtn their Application to Life Contingencies and Insurance Offices. By Aug. de Morgan, 
of Trinity College, Cambridge. Fcp. 8vo. with Vignette Title, 6s. cloth. 

DE SISMONDI.—THE HISTORY OF THE ITALIAN REPUB- 

LICS; or, of the Origin, Progress, and Fall of Freedom in Italy, from A.l). 476 to isqp. By 
J. C. L. Sismondi. Fcp. 8vo. with Vignette Title, Gs. cloth. 

DE SISMONDI.-THE HISTORY OF THE FALL OF THE 

ROMAN EMPIRE. Comprising a View of the invasion and Settlement of the Barbarians. 
By J. C. L. De Sismondi. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth. 

DE STRZELECKI (P. E.)—THE PHYSICAL DESCRIPTION 

of NEW SOUTH WALES and VAN DIEMAN’S LAND; accompanied by a Geological Map 
Sections, and Diagrams, and Figures of the Organic Remains. By P. K. Dk Stuzelecki. 
8vo. with coloured Map and numerous Plates, 24s. cloth. 

DIBDIN (THE REV. T. FJ-THE SUNDAY LIBRARY: 

Containing nearly One Hundred Sermons, by eminent Divines. With Notes, &c. by the Rev. 
T. F. Dibdin, D.l). 6 vols. fcp. 8vo. with Si* Portraits, 30s. cloth ; or, dJ'2. 12s. 6d. neatly 
half-bound in morocco, with gilt edges. 

DODDRIDGE.—THE FAMILY EXPOSITOR; 

Or, a Paraphrase and Version of the New Testament: with Critical Notes, and a Practical 
Improvement of each Section. By P. Doddridge, D.l). To which is prefixed, a Life of the 
Author, by A. Kippis, D.D. F.lt.S. ^nd S.A. New Edition, 4 vols. 8vo. j&l. 16s. cloth. 

D0N0VAN.-A TREATISE ON CHEMISTRY. 

By M. Donovan, M.R.I.A. Fourth Edition. Fcp. 8vo. with Vignettfc Title, 6s. cloth. 

DONOVAN.-A TREATISE ON DOMESTIC ECONOMY. 

By M. Donovan, Esq. M.R.I.A. J’rofessrfr of Chemistry to the Company of Apothecaries in 
Ireland. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth. 

DOUBLEDAY AND HEWITSON’S BUTTERFLIES. - THE 

GENERA of DIURNAL LEPIDOPTKRA; comprising their Generic Characters—a Notice 
of the Habits and Transformations—anefc a Catalogue of the Species of each Genus. By 
Edward Doitblkday, Esq. F.L.S.&C., Assistant in the Zoological Departmeat of the British 
Museum. Imperial 4to. uniform with Gray and Mitchell’s Ornithology; Illustrated with 
75 Coloured Plates, by W. C. Hkwitson, Esq. Author of “ British Oology.” 
s Publishing in Monthly Parts, Cs. each; each part consisting of 2 coloured plptds, with 
ftccomp&iying Letter-press, giving the Generic Characters, a Short Notice of the Habits, and 
.a Catalogue of the Species of each Genus. Part XIII. will appear on the 1st of November. 

bO,YER.—LIFE OF FREDERICK II. KING ‘OF PRUSSIA. * 

By Lord Dover. 2d Edition. 2*vols. 8vo. with Portrait, 28s. boards. ' 

< * * 
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DRESDEN GALLERY.—THE MOST CELEBRATED PICTURES 


Subscribers; to Non Subscribers, 30s. Single Plates, 12s. each. • 

**■* To be completed in a few more numbers. 

DRUMMOND (DR. J. L.)—LETTERS TO A YOUNG NATU- 

RAUST, ON THE STUDY OF NATURE AND NATURAL TI1F.OT.OGY. Ry Jamks-L* 
Drummond, M.D. Author of “ First Steps to Botany,” &c. Second Edition, l’ost 8vo. with 
Wood Engravings, Is. (id. boards. 

DRUMMOND.-FIRST STEPS TO BOTANY, i 

Intended as popular Illustrations of the Science, leading to its study ns a branch of genera t 
education. By J. L. Drummond, M.D. 4th Edit. 12mo. with numerous Woodcuts, 9s. bds. . 

DUNHAM-THE HISTORY OF THE GERMANIC EMPIRE. ! 

By Dr. Dunham. 3 voJs. fcp. 8vo. with Vignette Titles, 18s. doth. , 

Thk History of Europe during the The History of Poland. By Or. j 
Middle Ages. By Dr. Dunham. 4 vols. Dunhamr^Fcp. 8vo. with Vignette Title, 
fcp. 8vo. with Vignette Titles, ±'\. 4s. cloth. (is. cloth. 

The History of Spain and Portugal. Tiie Lives of the Early Writers I 

By l)r. Dunham. 5 vote. ftp. 8vo. will. tiHFVL “*7* V™ wi/l, Vil) !X'. 1 

Vignette Titles, jfl. 10s. clotli.* Title, Cs. dmhf q K j 

The History of Swf.den, Denmark, The Lives of British Dramatists. I 

and Norway. By Dr. Dunham. 3 vols. By Dr. Dunham, K. Bell, Esq. &e. 5 vols. ! 
fcp. 8vo. with Vignette Titles, 18s. cloth. I fcp. 8vo. with Vignette Titles, 12s. cltftli. 1 

DUNLOP.—TRAVELS IN CENTRAL AMERICA. 

With a Journal of nearly Three Years’ Residence in the Country. T'^which are added, a 
Sketched' the History of the Republic, and an Account of its Climate, Productions, Com¬ 
merce, Sic. By Robert Glasgow Dunlop, Ksq. Post 8vo. with i\lap, 10 s. 6d. clotli. 

DUNLOP (JOHN).—THE HISTORY OF FICTION: 

Being a Critical Account of the most celebrated Prose Works of Fiction, from the enrliest 
Greek Romances to the Novels of the Present Age. By John Dunlop, “Esq. 3d Edition, 
complete in One Volume. 8vo. 15s. cloth. 


EASTLAKE. - MATERIALS 


HISTORY 


PAINTING. By Charles Lock Eastlare, Esq. R.A. F.R.S. F.S.A.; Se< 
Royal Commission fo;; Promoting the Fine Arts in connexion with the rebuilding 
of Parliament, &c. 8vo. lfis. doth. 


Secretary to the 
ngofthe Houses 


ECCLESTON (JAMES').-AN INTRODUCTION TO ENGLISH 

ANTIQUITIES. Intended as a Companion to the History of England. By James Kcclk- j 
ston, B.A. Head Master of Sutton Coldfield Grammar School. 8vo. with numerous En- . 
gravings on Wood, 21s. cloth. 

ELLI0TS0N—HUMAN PHYSIOLOGY: 

With which is incorporated much oft he elementary part of the “ Institutions Physiologic®” 
of J. F. Blumenbacn, Professor in the University of Gltttyigen. By John Elljotson, M.D. 
Cantab. F.R.S. Fifth Edition. 8vo. with numerous Woodcuts, jt’2. 2s. cloth. 

ENGLISHMAN’S- GREEK CONCORDANCE OF THE NEW 

TESTAMENT: being an Attempt at a Verbal Connexion between the Greek and the English J 
Texts; including a Concordance to the Proper Names, with Indexes, Greek-English and 1 
Englisli-Greek. 2d Edition, with a new Index. Royal 8vo. 42s. cloth. 

ENGLISHMAN’S HEBREW AND CHALDEE CONCORDANCE 

of the OLD TESTAMENT; being an attempt at a Verbal Connection between the Original | 
and the English Translations: with Indexes, a List of the Proper Names and their occur¬ 
rences, &c. &c. 2 vols. royal 8vo. ±'i. 13s. fid. clotjj; large paper, j6'4. 14s. Gd. 

EPHEMERA!—A HAND-BOOK OF ANGLING; 

Teaching Fly-fishing, Trolling, Bottom-fishing, Salmon-fishing; the Natural History of River 
Fisli, and tiie best modes of Catching them. By Ephemera, ot Bell’s Life in London.* 
Fcp. 8vo. with numerous Wood Engravings, 9s. cloth. 

<ESDAILE (DR. J.J-MESMERISM IN INDIA; 

Aftd its Practical Application in Surgery and Medicine. By James Esdaile, M.D. Civil* 




NKVV WORKS AND NKW HD1T10NS 


EVANS.—5TI1E SUGAR PLANTER’S MANUAL: 

Being a Treatise on the Art of obtaining Sugar from the Sugar Cane. By \V. J. Evans, MIL 
Svo. 9s. cloth. # 

FAHEY.—A TREATISE ON T1IE STEAM ENGINE, 

Historical, Practical, ami Descriptive. By John Fahey, Engineer. 4to. illustrated by 
numerous Woodcuts, and 25 Copper-plates, -£5. 5s. boards. 

EAWN (THE) OF SERTORIUS. 

2 vols. post 8vo. 18s. cloth. 

“ Ah a work that < ontaiiib lively uud graphic pictures of life nnd manners in a distant age, we commend it to the perusal 
of our readers/'— Currie. 

FERGUS.-HISTORY OF UNITED STATES OF AMERICA, 

From the Discov ery of America to the Election of General Jackson to the Presidency. By the 
ltev. H. Fergus. 2 vols. fcp. 8vo. witli Vignette Titles, 12s. cloth. 

FITZROY (LADY).-SCRIPTURAL CONVERSATIONS BE- 

TWEEN CHARLES and his MOTH KR. By Lady Charles Fitzroy. Fcp. 8vo. 4s. 6d. cloth. 

FORSTER.—THE ST ATESMEN OF THE COM MON'WEALTH 

OF ENGLAND. With an Introductory Treatise on the Popular Progress in English History. 
By John Forster, Esq. 5 vols. fcp. Hvo. with Original Portraits of Pym, Eliot, Hampden, 
Cromwell, and an Historical Scene after a Picture by Cattennolc, .£'1. 10s. cloth. 

The above f> vols. form Mr. Forster’s portion of the Lives of Eminent British Statesmen, by Sir 
James Mackintosh, the Right Hon. T. P. Courtenay, and John Forster, Esq. 7 vols. fcp. 8vo. 
with Vignette Titles, j6'2. 2 s. cloth. 

FORSTER (REY. CJ-TJIE HISTORICAL GEOGRAPHY OF 

ARABIA: or, the Patriarchal Evidences of Revealed Religion. A Meiqoir, with illustrative 
Maps ami an Appendix, containing Translations, with an Alphabet and Glossary of Ihe 
Ilamyaritic Inscriptions recently discovered in liadramaut. By the Rev. Charles Forster, 
B.D. Author of ‘^vl alio melanism Unveiled.” 2 vols. 8vo. 30s. cloth. 

FORSTER (REV. C.l-THE LIFE OF JOHN JEBB, D.D. F.R.S., 

lute Bishop of Limerick. With a Selection from his Letters. By the Uev. Charles 
Forster, B.D. Rector of Htisted, and formerly Domestic Chaplain to the Bishop. Second 
Edition, bvo, with Portrait, Etc. 16s. cloth. 

FOSBROKE.—A TREATISE ON THE ARTS, MANNERS, 

MANUFACTURES, and INSTITUTIONS of the GREEKS and ROMANS. .By the Rev. 
T. D. Fosbkoke, &c. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth. 

FRANC1S.-N0TES FROM A JOURNAL KEPT IN ITALY 

nnd SICILY during Hie years 1844, 1845,nnd 1846. By J. G. Francis, B.A. 8vd. with Eight 
Lithographic Illustrations, from Drawings by the Author, 14s. cloth. 

FROM OXFORD TO ROME; 

And, How it fared with some who lately made the Journey. By a Companion Traveller. 
New Edition, revised and corrected. Fcp. 8vo. with Frontispiece, 6s. cloth. 

GASCOYNE.—A NEW SOLUTION, IN PART, OK THE SEALS, 

TRUMPETS, and other SYMBOLS of the REVELATION of ST. JOHN : being an Attempt 
to prove that, as far as they are fulfilled, they denote the Rise, Increase, and Maturity of the 
Man of Sin, and the Coming of our Lord Jesus Christ for his Destruction. By the Rev. R. 
Gascoyne, A.M. 18mo. 5s. cloth. 

GERTRUDE. 

A Tale. By the Author of “ Amy Herbert.” Edited by the Rev. W’illiam Sewell, B.D. 
of Exeter College, Oxford. New Edition. 2 vols. fcp. svo. Us. cloth. 

G1LBA11T (J. XV.) - THE HISTQ&Y AND PRINCIPLES OF 

BANKING. By James William Gilbart, General Manager of the London and West¬ 
minster Bank. 3d Edition. Svo. Us. boards. 

GLE1G.—LIVES OF MOST EMINENT BRITISH MILITARY 

COMMANDERS. By the llev. G. K.Glkig. 3 voIb. fcp. Svo. with VignCtte Titles, lSs.cloth. 

GOLDSMITH. - THE POETICAL WORKS OF OLIVER 


by Bolton Corney, Esq. Square crown Svo. uniform with “Thomson’s Seasons.’ 
cloth; or, bound in morocco, by llayday, . 16 s. c ' 

*** One Hundred Copie#£.2. 2s. each, printed on prepared paper of great beauty.. 





PUHM3IIMU BY MKSS1U8. LONGMAN, BROWN, AND (•(). 1 | 


GOOD. T1IE J500K OF NATURE. 

A Popular Illustration of the General Laws and Phenomena of Creation. By John Mason 
Wood, M.1). F.R.S.,&c. Thiru Edition, corrected. 3 vols. fep. 8vo. 2ls. cloth. • 

GOWER.—THE SCIENTIFIC PHENOMENA OF DOMESTIC 

Id PE, familiarly explained. By Charles Foote Gower. New Edition. Fep. 8vo. With 
Wood Engravings, 5s. elotli. 

I GRAHAM-ENGLISH; OR, THE ART OF COMPOSITION: 

explained in a Series of Instructions and Examples. By G. F. Graham. New Edition, 
revised and improved. Fep. 8vo. Os. cloth. 

! GRANT (MRS.)—LETTERS FROM THE MOUNTAINS. 

Being the Correspondence with her Friends, between the years 1773 and 1N03. By Mrs Wit ant, 
of Laggan. Sixth Edition. Edited, with Notes and Additions, by her son, J. P. Chant, 
Esq. 2 vols. post 8vo. 21 s. cloth. 

GRANT (MRS.) —MEMOIR AND CORRESPONDENCE „OF 

the late Mrs. Grant, of Laggan, Author of “ Letters Mountains,” “ Menmirs of an 

American Lady,” &c. Edited by her Son, J. P. Grant, Esq. 2 d Edition. 3 vols. i»ost 8vo. 
with Portrait, 31s. fid. cloth. 


GRATTAN.—THE HISTORY OF THE NETHERLANDS, 

From the Invasion by the Homans to the Belgian Revolution in 1830. By T. C. Grattan, 
Esq. Fep. 8vo. with Vignette Title, 6s. cloth. , 


GRAY (THOMAS).-GRAY’S ELEGY, 

| Written in a Country Churchyard. Illuminated in the Missal style. By Owkn Jonks, 
Architect, hup. 8vo. 31s. fid. elegantly bound in patent relievo leather. 


GRAY AND MITCHELL’S ORNETHOLOGY.—TilE GENERA j 

Of BIRDS ; com prising their. Generic Characters, n Notice of the Habits of each Genus, and ! 
au extensive List of Species, referred to their several Genera. By Gkokoic Robert Giiav, 
Acad. Imp. Georg. Florent. Sor. Corresp. Senior Assistant of the Zoological Department. 
British Museum ; and Author of the “ List of the Genera of Birds,” &<\ &<\ 11 lust rated with | 
Three Hundred and Fifty imperial quarto Plutes, by David William M/tchkll. 

In course of publication, in Monthly Parts, 10s. fid. each ; each Part consisting generally of | 
Four imperial quarto coloured Plates and Three plain, and aeeompanying Letterpress ; giving 
the Generic Characters, short Remarks on the Habits, and a List of Species of each Genus as 
complete as possible. The uncoloured Plates contain the Characters of all the Genera ot 
the various Bub-families, consisting of numerous details of Heads, W ings, and Feet, us the 
cuse may require, for pointing out their distinguishing Characters. 

*** The work will not exceed Fifty Monthly Parts, of which Forty have appeared. 

Order I.—Aecipitres, lias been completed, and may be bad separately. Imperial 8vo. with 
Li coloured and 12 plain Plates, .42. 8s. boards. I 


| GREENER.—THE GUN ; 

! Or, a Treatise on the various Descriptions of Small Fire-Arms. By W. Green ku, hiventorof 

j au improved method of Firing Camion by Percussion, ike. 8vo. with Illustrations, 15 m. boards. 


j GRIMBLOT (1\)—LETTERS OE WILLIAM III. AND LOUIS 

I XIV. and of their Ministers. Illustrating the Domestic and Foreign I olicy of England during 
the period which followed the Revolution of 1688. Extracted from the Aichives of France 
j and England, and from Family papers. Edited by P. Grim blot . 2 \ ols. 8\ o. [/«the pres*. 

GUICCIARDINI (F.)-THE MAXIMS OF FRANCIS GIJIC- 

CIARDIN1. Translated l>y Emma Martin. With Notes, and Parallel Passages from 
the works of Marhiuvelli, Lord iBacon, Pascal, Rochet'oucault, Montesquieu, Burke, 
Talleyrand, M. Guizot, &c.; and a Sketch of the Life of Guicciardini. Square ftp. 8vo. with 
Portrait, 7s. boards; or bound in morocco by Mayday, Ms. 

GUTCIL—A LYTELL GESTE OF ROBIN IIODE. 

With other Anflcnt and Modern Ballads and Souks relative to this celebrated Yeoman. To 
which is prefixed, his History and Character, grounded upon other Documents than those 
made use of by his former Biographer, “Mister ttitson.” Edited by J. M. Gutch, F.A.S. 
and attorned with Cuts by F. W. Fairholt, F.A.S.* 2 vols. 8vo. with nuinerqpg Woo* 
Engravings, 30s. cloth. 

GWILT.—AN ENCYCLOPEDIA OF ARCHITECTURE; 

Historical, Theoretical, and Practical. By Joseph Gwilt, Esq. F.S.A. Illustrated witfl 
inwards of 1000 Engravings on Wood, from Designs bv J.S. Gwilt. 8vo. 32s. fid. cloth, 





NRW WORKS AND NEW EDITIONS 


HALL.—NEW GENERAL LARGE LIBRARY ATLAS OF 

FIFTY-THREE MAPS, on Colornbier Paper; with the 4 Divisions ami Boundaries carefully 
coloured. Constructed entirely from New Drawings, and engraved by Sidney Hall. New 
Edition, thoroughly revised and corft*cted; including all the Alterations rendered necessary 
by tlie recent Official Surveys, the New Itoads on the Continent, and a careful Comparison 
with the authenticated Discoveries published in the latest Voyages and Travels. Folded in 
half. Nine Guineas, half-bound in russia; full size ctf the Maps, Ten Pounds, half-bd. russia- 

HALSTED.—LIFE AND TIMES OF RICHARD THE THIRD, 

as Duke of Gloucester and King- of England: in which all the Charges against him are care¬ 
fully investigated and compared with the Statements of the Cotemporary Authorities. By 
Caroline A. Halsted, Author of “The Life of Margaret Beaufort.” 2 vols. 8vo. with an 
Original Portrait and other Illustrations, .£1. 10s. cloth. 

HAND-BOOK OF TASTE (THE); 

Or, How to Observe Works of Art, especially Cartoons, Pictures, and Statues. By Fabius 
Picrott. New Edition. Fey. 8vo. 3s. boards. 

II AN SARD.—TROUT AND SALMON FISHING IN WALES. 

By G»jA. Hansard. 12ino. 6s-^. ciotli. 

HARRIS.—T1IE HIGHLANDS OF ETHIOPIA; 

Being the Account of Eighteen Months’ Residence of a British Embassy to the Christian Court 
of Shoa. By Major Sir W. C. Hakius, Author of “Wild Sports in Southern Africa,” &c. 
2d Edition. 3 vols. 8vo. with May and I llustrutious, jL2. 2s. cloth. 

IIAWBUCK GRANGE;. 

Or'the Sporting Adventures of Thoirias Scott, F.sq. By the Author of “ Handley Cross; or, 
the Spa Hunt.” 8vo. with Eight Illustrations by Phiz. [In October. 

IIAWES.—TALES OF THE NORTH AMERICAN INDIANS, 

And Adventures t# the Early Settlers in America; from the landing of the Pilgrim Fathers, 
in 1620, to the Time of the Declaration of Independence. By Barbara Haw'ks. Fen. 8vo. 
with Frontispiece, 6s. cloth. 

HAWKER-INSTRUCTIONS TO YOUNG SPORTSMEN 

In all tliat relates to Guns and Shooting. By Lieut.-Col. P. Hawkkh. flth Edit, corrected, 
enlarged, ami improved, with Flighty-live Plates and Woodcuts by Adlard and Branston, from 
Drawings by C. Varley, Uickes, &c. 8vo. Al. Is. cloth. 

HAYDON.-THE AUTOBIOGRAPHY AND JOURNALS OF 


the late B. R. 1IAYDON, Historical Puinter. 
Haydon. 


Arranged, edited, and continued by Mrs. 

[i/< the pram. 


HAYDON.-LECTURES ON PAINTING AND DESIGN : 

Delivered at the London Institution, the Royal Institution, Albemarle Street, to the University 
ot Oxford, &c. By B. R. Haydon, Historical Painter. With Portraits of the Author and of 
s,r David Wilkie, andollier Illustrations, from Designs drawn on Wood by the Author. 2 vols. 
8vo. 24s. cloth. 

HENSLOW-THE PRINCIPLES OF DESCRIPTIVE AND 

PHYSIOLOGICAL BOTANY. By J. S. Henslow, M.A. F.L.S. &c. Fcp. 8vo. with Vignette 
1 ltle, und nearly 70 Woodcuts, 6s; cloth. 

HERSCIIEL.—A TREATISE ON ASTRONOMY. 

By Sir John Hehschjsl. New Edition. Pep. 8vo. with Vignette Title, 6s. cloth. 

HERSCIIEL.-A PRELIMINARY DISCOURSE ON THE 

STUDY OK NATURAL PHILOSOPHY. By Sir John Hekschel. New Edition. Fcp. bvo. 
with vignette title, 6s. cloth. • 

HINTS ON ETIQUETTE AND THE USAGES OF SOCIETY: 

With a Glance at Had Habits. By Ayay/ij, “ Manners make the man.” 2sth Edition 
revised (with additions) by a Lady of jtank. Fcp. Svo. 2s. 6d. cloth, gilt edges. 

General Observations; Introductions—Letters of Introduction—Marriage—Binners—Smoking; 
Snufl—Fashion—Dress—Music—Dancing—Conversation—Advice to Tradespeople—Visitimr; 
Visiting Cards—Cards—Tattling—Of General Society. ” 

HISTORICAL CHARADES. 

By the Author of “ Letters from Madras.” Fcp. svo. 5s, cloth. 

HISTORICAL PICTURES OF THE MIDDLE AGES, 

In Black and White. Made on tlie spot, from Records in tire Archives of Switzerland. .By a 
Wan DKRi no Artist. 2 vols.iposi bvo. 18s. cloth. 
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HOARE.-A DESCRIPTIVE ACCOUNT OE A NEW METHOD j 

of PLANTING and MANAGING the ROOTS of GRAPE VINES. By Clemknt Hoakk,* 1 
Author of “A Treatise on tli^Cultivution of the Grape Vine on Open Walls.” l2mo. gs. cloth. 

HOARE.-A PRACTICAL TREATISE ON THE CULTIVATION 

OF Till? GRAPE VINK ON OPEN WALLS, lly Clement Hoahk. 3d Edition. svo. 
7s. 6d. cloth. Is 

! HORDES-ENGLISH WORKS OE THOMAS HOBBES,.- 

Of Malmesbury: now first collected by Sir William Molesworth, Bart. 16 vols. 8vo. 

' 8s. cloth. 

*** Separately: the English Works, in 11 vols. jS5. 10s. ; the Latin Works, in 5 vola. sH2. IDs. 

IIOLLAND.-A TREATISE ON THE MANUFACTURES IN 

METAL. By J. Holland, Esq. 3 vols. fcp. Vignette Titles, about 300 Woodcuts, 18s. cloth. 

HOLLAND-MEDICAL NOTES AND REFLECTIONS. 

By Henry Holland, M.D. F.R.8. &c. Fellow of the Royal College of Physicians, Physician 
Extraordinary to the Queen, and Physician in Ordi||jL£yto llis Royal HighnessoPriuee Albert. 

2 d Edition. 8vo. 18s. cloth. 

HOOK (DR. W. F.)—THE LAST DAYS OE OUR LORD’S 

j MINISTRY : a Course of Lectures on the principal Events of Passion Week. By Walter 
Farruhar Hook, D.D. Vicar of Leeds, Prebendary of Lincoln»und Chaplain in Ordinary to 
| the Queen. 4th Edition. Fcp. Svo. 6s. cloth. 

HOOKER-KEW GARDENS; 

Or, a Popular Guide to the Royal Botanic Gardens of Kew. By Sir William Jackson 
Hooker, K.H. I).C.L. F.R.A.&L.S. &c. &c. Director. New Edition. l6uio. with numerous 
Wood Engravings, is. sewed. 

IIOOKER-THE BRITISH FLORA, 

In Two Vols. Vol. 1; comprising Phasnogamous or Flowering Plants, and the Ferns. By Sir i 
, William Jackson Hooker, K.H. LL.D. F.R.A. and L.S. &e. &e Kx. Fifth Edition, with , 
Additions and Corrections ; and 173 Figures illustrative of tlie Umbelliferous Plants, the j 
Composite Plants, the Grasses, and the Ferns. Bvo. with 12 Plates, 14s. plain; with the j 
plates coloured, 24s. cloth. • 

Vol. 2, in Two Parts, comprising the Cryptogarnia and Fungi, completing the British Flora, and j 
forming Vol. 5, Parts 1 und 2, of Smith’s English Flora, 24s. boards. 

HORNE (THE REV. T. IIJ-AN INTRODUCTION TO THE 

CRITICAL STUDY and KNOWLEDGE of the HOLY SCRI1TURES. By Thomas 
Hartwell Horne, B.D. of St. John’s College, Cambridge; Rector of the united Parishes 
of St. Edmund the King and Martyr, and St. Nicholas Aeons, Lombard Street; Prebendary 
of St. Paul’s. A New Edition, revised and corrected. 5 vols. 8vo. with numerous Maps and 
Facsimilies of Biblical Manuscripts, 63s. cloth; or jC5, bound in calf lialf-extra, by Hayday. 

HORNE (THE REV. T. 1I.)-A COMPENDIOUS INTRODUC- 

TION to the STUDY of the BIBLE. By Thomas Hartwell Horne, B.D. of St. John’s 
College, Cambridge; Being an Analysis of his ‘‘Introduction to the Critical Study and 
Knowledge of the Holy Scriptures.” New Edition, corrected and enlarged. 12 mo. with Mups 
and other Engravings, 9s. boards. • 

HORSLEY (BISHOP).—BIBLICAL CRITICISM 

On the first Fourteen Historical Books of the Old Testament; and on the first Nine Prophetical 
Books. By Samuel Horsley, LL.D. F.R.S. F.s.A. Lord Bishop of St. Asaph. 2d Edition, 
containing Translations by the Author never before published, together with copious Indices. 

2 vols. Svo. ± J 1. 10s. cloth.—By the same Author, 

THE BOOK of PSALMS; translated from the Hebrew: with Notes, explanatory and critical 
Fourth Edition. Svo. 12s. cloth. 

HOWITT (MARY).—BALLADS AND OTHER POEMS. BY 

Mary Howitt. Square crown Svo. with a Portrait, from a picture hy Miss Gillies, beautifully 
engraved by W. H. Egleton, 18s. doth; nior<*co, 36s. (bound by Ilayday.J 

HOWITT'-THE CHILD’S YEAR-BOOK. 

By Mary Howitt. With Four Illustrations, engraved by John Absolon, from Original 
Designs. [/m Autulhn. 

HOWITT.—THE BOY’S COUNTRY BOOK: 

• Being the real Life of m. Country Boy, written by himself; exhibiting all the Amusements, 
Pleasures, and Pursuits of Children in the Country. Edited by William Howitt, Author 

* of “ The Rural Life of England,” &c. New Edit. Fcjfc 8vo. with 40 Woodcuts. [Just ready. 
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MEW WORKS AMD MEW EDITIONS 


, nOWTTT.-THE RURAL LTFE OF ENGLAND. 

By William How itt. 3d Edition, corrected and revisetL Medium 8vo. with Engravings 
on Wood, by Bewick and Williams, uniform with “Visits to Remarkable Places,” 21s. cloth. 

IIOWITT-VISITS TO REMARKABLE PLACES; 

* >J(1 Halls, Battle-Fields, and Scenes illustrative of Striking Passages in English History and 
Poetry. By William Huwitt. New Edition. Rredium 8vo. with 40 Illustrations by 
^ Williams, 21s. cloth. 

SECOND SERIES, chiefly in the Counties of DURHAM and NORTHUMBERLAND, with a 
Stroll along the BORDER. Medium 8vo. with upwards of 40 highly-finished Woodcuts, 
from Drawings made on the spot for this work, by Messrs. Carmichael, Richardsons, and 
Weld Taylor, 21 8. cloth. 

IIOWITT-THE RURAL AND SOCIAL LIFE OF GERMANY : 

With Characteristic Sketches of its Chief Cities and Scenery. Collected in a General Tour, 
and during a Residence in that Country in the Years 1840-42. By William How itt, 
Author of “ The Rural Life of England,” &c. Med. 8vo. with above 50 Illustrations, 21s. cloth. 

IIOWITT—THE STUDENT-LIEE OF GERMANY. 

From the 9 Unpublished MSS. of DrtSfSfrnelius. By William How itt. 8vo. with 24 Wood- 
Engravings, and Seven Steel Plates, 21s. cloth. 

IIOWITT.—COLONISATION AND CHRISTIANITY: 

A Popular History of the Treatment of the Natives, in all their Colonies, by the Europeans. 
By William Uowitt.* Post 8vo. 10s. 6d. cloth. 

HUDSON-PLAIN DIRECTIONS FOR MAKING WILLS 

In Conformity with the Law, and particularly with reference to the Act 7 Will. 4 and 1 Viet, 
e. 20. To which is added, a clear Exposition of the Law relating to the distribution of Per¬ 
sonal'Estate in the case of Intestacy; with two Forms of Wills, ami much useful information, 
&c. By J. C. Hudson, Esq. New Edition, corrected. Fcp. 8vo. 2s. (id. 

HUDSON.—TlIlT EXECUTOR’S GUIDE. 

By J. C. Hudson, Esq. of the Legacy Duty Office, London ; Author of “ Plain Directions for 
Making Wills,” and “The Parent’s Hand-book.” New Edition. Fcp. 8vo. 5s. cloth. 

*** Those two works may be had in one volume, 7s. cloth. 

HUDSON.—TIlE PARENT’S HAND-BOOK; 

Or, Guide to the Choice of Professions, Employments, and Situations ; containing useful and 
practical Information on the subject of placing out Young Men, and of obtaining their Edu¬ 
cation with a view to particular occupations. ByJ. C. Hudson, Esq. Author of “ Plain 
Directions for Making Wills.” Fcp. 8vo. 5s. cloth. 

HUMBOLDT (BARON)-BARON HUMBOLDT’S COSMOS: 

A Sketch of a Physical Description of the Universe. Translated, with the Author’s Sanction 
and Co-operation, under the superintendence of Lieutenant-Colonel Edward Sabine, R. A. j 
For. Sec. R.S. Vol. 1. New Edition. Post 8vo. 12s. cloth. [ Vol . 11. i* in the press. 

“ Jc* vouh nuturiae, Monaii-ur, dc vouu eervir in tuute orruBion dc la declaration, quo la belle traduction du Colonel | 
Sabine enricliie do rectifications et.de notes tn'“s-prC»cieuseb, et qui ont tout* mon approbation, eat la seule par laqueile i 
j'ai vivement <leairA voir intioduit mon outrage dans la literature de votre pays.” 

IUuon Humboldt to Mr. Murray, Dec. lft, lHlfi. 

44 The present translation was undertaken in compliance with tliu uuthor’a wish, and ia ably executed, reading like j 
an original work.’’—SetciATon. 

HUME.—TILE LEARNED SOCIETIES AND PRINTING CLUBS j 

of the UNITED KINGDOM ; being an Account of their respective Origin, History, Objects, 
and Constitution : full details respectiiyr Membership, Fees, their published Works and Trans¬ 
actions, Notices of their Periods and Places of Meeting, &c. With a general Introduction, 
and a Classified Index. Compiled from Official Documents, by the Rev. A. Humk, LL.D. 
F.S.A. Corresponding Member of the Society of Antiquaries, Scotland ; Member of the Philo¬ 
logical Society, &c. Post 8vo. 8s. fid. cloth. 

HUNT-RESEARCHES ON LIGHT: 

An Examination of all the Phenomena connected with the Chemical and Molecular Changes 
produced by the Influence of the Solar Rays; embracing all the known Photographic Pro¬ 
cesses, and new Discoveries in the Art. «By Robert Hunt, Keeper of Mining Records, 
Museum of Economic Geology. 8vo. with Plate and Woodcuts, 10s. fid. cloth r 

JAENISCH & WALKER.—JAENISCH’S CHESS PRECEPTOR: 

J New Analysis of the Openings of*Gaines. By C. F. De Jaenisch, of St. Petersburg!!. 
Translated from the French, with copious Notes, by George Walker, Author of “Chess 
#| Studies,” tvid various other Works on the Game of Chess. 8vo. 15s. cloth. 

JAMES.—LIVES OF MOST EMINENT FOREIGN STATESMEN’. 

By G. P. R. James, Esq., and E. E./’rowk, Esq. 5 veils, fcp. 8vo. Vignette Titles, 30s. clotlft 
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JAMS.-A HISTORY OF THE LIFE OF EDWARD THE 

BLACK PRINCE, and of various Events connected therewith, which occurred lurinv the 
Reign of Edward III. King of England. By G. P. 11. James, Esq. 2d Edition. 2 vols feu * 
8vo. Map, 15s. doth. • "' 1 

JEBB.-A LITERAL TRANSLATION OF THE BOOK OF 

PSALMS; intended to illustrate their Poetical and Moral Structure. To which are addeik 
Dissertations on the word “Setyh.” and on the Authorship. Order, Titles, and Poetical 
Features, of the Psalms. By the Rev. John Jebb, A.M. Rector of Peterstow. 2 vols. 8vo. 
21s. cloth. » 

JEBB (BISHOP) AND KNOX (ALEXANDER). - THIRTY 

YEARS’ CORRESPONDENCE between John Jebl>, D.D. F.R.S. Bishop of Limerick, Ardfert, 
Aglmdoe, and Alexander Knox, Esq. M.R.I.A. Edited by the Rev. Charles Forster, It.l). 
Rector of Stisted, formerly Domestic Chaplain to Bishop Jebb. 2d Edit. 2 vols. 8vo. 28s. cl. 

JEFFREY. - CONTRIBUTIONS TO THE EDINBURGH 

REV! EW. By Francis J kffrky, now One of the Judges of the Court of Session in Scotland. 
New Edition. 3 vols. 8vo. 42s. cloth. 

JOHNSON.—THE FARMER’S ENCYCLOPEDIA, . . 

And Dictionary of Rural Affairs: embracing all tlnT^td Disrnverios in Agricultural Che¬ 
mistry; adapted to the comprehension of unscientific renders. Bv Ciitiiiikkt VV. Johnson, 
Esq. F.R.S. Barrister-at-Law; Editor of tliu “ Farmer’s Almanack,” Sic. 8vo. illustrated l.v 
Wood Engravings, A'2.10s. doth. 

KATER AND LARDNER.—A TREATISE ON MECHANICS. 

By Captain Katkr and Dr. Laron hr. New Edition. Fcp. 8vo. with Vignette Title, and 11) 
Plates, comprising 224 distinct figures, Gs. cloth. * # 

KETGIITLEY.—OUTLINES OF HISTORY. 

From the Earliest Period. By Thomas Kkigutlky, Esq. New Edition,corrected and con¬ 
siderably improved. Fcp. 8vo. Gs. cloth r or Gs. Gd. bound. 

KING (COL. J. A.)-TWENTY-FOUR YEARS IN THE 

ARGENTINE REPUBLIC; embracing the Author’s Personal Adventures, with tin* Civil 
and Military History of the Country, and an Account of its Political Condition before and 
during the Administration of Governor Rosas, bis course of Policy, the Causes and Character 
of his Interference with the Government of Monte Video, and the circumstances which led to 
the Interposition of England and France. By Col. J. Anthony Kino, an Officer in the 
Army of the Republic. 8vo. 14s. cloth. 

KIP-THE CHRISTMAS 1I0LYDAYS IN ROME. 

By the Rev. W. Inoraham Kip, M.A. Edited by the Rev. XV. Sewell, B.D. Fellow and 
Tutor of Exeter College, Oxford. Fcp. 8vo. 5s. cloth. 

KIRBY & SPENCE-AN INTRODUCTION TO ENTOMOLOGY; 

Or, Elements of the Natural History of Insects : comprising an account of noxious and useful 
Insects, of their Metamorphoses, Food, Stratagems, Habitations, Societies, Motions, Noises, 
Hybernation, Instinct, &c. By VV. Kirby, M.A. F.R.S. & L.S. Rector of Barham; and VV. 
Spence, Esq. F.R.S. & L.S. 6th Edit, corrected and much enlarged. 2 vols. 8vo. 31s. Gd. cloth. 

KNOX (ALEXANDER).—REMAINS OF ALEXANDER KNOX, 

Esq. of Dublin, M.R.I.A , containing Essays, chiefly explanatory of Christian Doctrine, and 
Confidential Letters, with Private Papers, illustrative of the Writer’s diameter. Sentiments, 
and Life. 3d Edition, 4 vols. hvo. £2. 8s. cloth. • 

LAING-NOTES ON THE SCHISM FROM THE CHURCH OF 

ROME, called the GERMAN-CATHOLIC CHURCH, instituted by J. Rouge and 1. Czerski, 
in October 1844, on occasion of the Pilgrimage to the Holy Coat at Treves. By S. Laing, 
Esq. Author of “ Notes of a Traveller,” &c. 2d Edition. Fcp. 8vo. 5s. cloth. 

LAING.—THE CHRONICLE OF THE KINGS OF NORWAY, 

From the Earliest Period of the History of the Northern Sea Kings to the Middle of the Twelfth 
Century, commonly called The Iieimukringia. Translated from the Icelandic of Snorro 
Sturleson, with Notes, and a Preliminary Discourse, by Samuel Laing, Author of “ Notes 
of a Traveller,” &c. 3 vols. 8vo. 36s. cloth. # 

LAING.-*A TOUR IN SWEDEN, 

In 1838; comprising observations on the Moral, Political, and Economical State of the Swedish 
Nation. By Samuel Laing, Esq. 8vo. 12s. clotlj. 

LANE (R. J.)—LIFE AT THE WATER-CURE; 

Or, a Month at Malvern.' A Diarv of Facts and Fancies. To which is addfd, The Seqm«. 
By Richard J. La*k, A.R.A. Lithographer to Her Majesty and H.K.H. Prince Albert. 
Post 8vo. with numerous Illustrations, 14s. cloth. 
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NEW WORKS ANT) NEW EDITIONS 


LANEXON PARSONAGE: 

A Talc for Children, on the Practical Use of a portion of the Church Catechism. By the 
• Author of “ Amy Herbert,” and “ Gertrude.” Edited by tile Rev. W. Sewell, l).l). Fellow 
of Bitter College, Oxford. New Edition. Fcp. 8vo. 5s. clotht 

LANG-C00KSLAND IN NORTH-EASTERN AUSTRALIA; 

• Or, the Future Cotton Field of Great Britain : its Characteristics and Capabilities for European : 
Colonization, with a Disquisition on the Origin, Manners, and Customs of the Aborigines. 
By J. D. Lang, D.D. 12mo. with 7 Plates and Map, 7s. 6d. cloth. 

LANG.—PHILLIPSL AND; 

Or, the Country hitherto designated Port Phillip : its Present Condition and Prospects as a 
highly eligible Field for Emigration. By John Dunmore Lang, D.D. A.M.; Member of 
the Legislative Council of New South Wales. 12mo. with 4 Plates and 2 Maps, 7s. 6d. cloth. 

LAPLACE (THE MAROUIS DE).—THE SYSTEM OP THE 

WORLD. By M. Le Marquis De Laplace. Translated from the French, and elucidated 
with Explanatory Notes. By the Rev. Henry H. Harte, F.T.C.D. M.R.I.A. 2 vols. 8vo. 
24s. boards. j 

LARDNE.R’S CABINET CYCLOPEDIA; 

Comprising a Series of Original Weapon History, Biography, Literature, the Sciences, Arts, 
and Manufactures. Conducted and edited by Dr. Lardner. 

The Series, complete, in One Hundred and Thirty-three Volumes, <£39. 18s. The works, 
separately, 6s. per volume. i 

LARDNER AND WALKER—A TREATISE ON ELECTRICITY, 

MAGNETISM, and METEOROLOGy. By I). Lardner, 1.1,1). F.R.S., and C. V. Walker, 
Secretary of the Electrical Society. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth. 

LARDNER.—A TREATISE ON HEAT. 

By 1). Lakdnkh, LL.D., &c. Fcp. 8vo. with Woodcuts and Vignette Title, 6s. cloth. 

LARDNER.—A TJREATTSE ON HYDROSTATICS AND PNEU- 

MAT1CS. Byllr. Lardner. New Edition. Fcp. 8vo. with Vignette Title, 6s. cloth. 

LARDNER.—A TREATISE ON ARITHMETIC. 

By D. Lardner, LL.D. F.R.S. Fcp. 8vo. with Vignette Title, 6s. cloth. 

LARDNER-A* TREATISE ON GEOMETRY, 

And its Application to the Arts. By Dr. Lardner. Fcp. 8vo. Vignette Title, and upwards 
of 200 figures, 6s. cloth. 

L. E. L.-THE POETICAL WORKS OF LETITIA ELIZABETH 

LANDON. New Edition, 4 vols. fcp. 8vo. with Illustrations By Howard, &c. 28s. cloth 
lettered; or handsomely Drund in morocco, with gilt edges, £1. 4s. 

The following Works separately 

TheIMPROV1SATRICE. Fcp. 10s.6d. cloth. | The GOLDEN VIOLET. Fcp.8vo. 10s.6d.cloth. 
The VENETIAN BRACELET. 10s.6d. cloth. I The TROUBADOUR. Fcp. 8vo. 10s. 6d. doth. 

LEE-TAXIDERMY; 

Or, the Art of Collecting, Preparing, and Mounting Objects of Natural History. For the 
use of Museums and Travellers. By Mrs. R. Lee (formerly Mrs. T. E. Bowdich), Author of 
“Memoirs of Cuvier,” &e. 6th Edition, improved, with an account of a Visit to Walton 
Hall, and Mr. Waterton’s Method of Preserving Animals. Fcp. 8vo. with Woodcuts, 7s. cloth. 

LEE.—ELEMENTS OF NATURAL HISTORY, 

For the use of Schools and Young Persons: comprising the Principles of Classification, , 
interspersed with amusing and instructive original Accounts of the most remarkable Animals. 
By Mrs. R. Lee (formerly Mrs. T. K. Bowdich), Author of “Taxidermy,” “Memoirs of 
Cuvier,” &c. 12mo. with Fifty-five Woqdcuts, 7s. 6d. bound. 

LEMPRIERE.-A CLASSICAL DICTIONARY; 

Containing a copious Account of all the proper Names mentioned in Ancient Authors; with 
the Value of Coins, Weights, and Measures, used amongst the Greeks and Romans; and a 
Chronological Table. By T. Lemprierk, D.D. 20 th Edition, corrected. 8vo. 9s. cloth. 

LESLIE (C. R.)—MEMOIRS OF THE LIFE OF JOHN CON- 

STABLE, Esq. R.A. Composed chiefly of his Letters. By C. R. Leslie, R.A. Second 
Edition., with ftirther Extracts from his Correspondence. Small 4to. with two Portraits (one 
from a new Sketch by Mr. Leslie), and ji Plate of “ Spring,” engraved by Lucas. 21s. doth. 

LETTERS TO MY UNKNOWN FRIENDS. 

« By A Lady*, Author of “Twelve Years Ago.” Fcp. 8vo. 6s. 6d. cloth. 

" The author is no commonnlHce retailer of cut and dried maxima, but a woman of strove understanding and cultivated* 
state, ^ho has read much and thought more. She would hpve religion to be the beginning and the enu of. all human 
uctione ; but she is not miritanical in her pious real."—S i-kctatoh. 
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LINDLEY -INTRODUCTION TO BOTANY. 

By Prof. J. Lindlf/y, Pli.l). FJI.S. L.S. &c. 3d Edition with Corrections and considerable 
Additions. 8vo. with Six Plates and numerous Woodcuts, 18s. cloth. • 

. LINDLEY.—FLORA MEDICA: * 

A Botanical Account of all the most important Plants used in Medicine, in different Parts of * 
the World. By John Lindley, Ph.D., F.R.S., &c. 8vo. 18s. cloth. 

LINDLEY.—A SYNOPSIS OF THE BRITISH FLORA, . • j 

Arranged according 1 to the Natural Orders. By Professor Jon n Li ndlky, Ph.D., F.lt.S., A-c. 

3d Edition, w ith numerous additions, corrections, and improvements, 12mo. 10s. (id. cloth. 

LINDLEY.—THE THEORY OF HORTICULTURE; 

Or, an Attempt to explain the Principal Operations of Gardening upon Physiological Prin¬ 
ciples. By John Lindley, Ph.D., F.lt.S. 8vo. with illustrations on Wood, l*2s. cloth. 

LINDLEY.—GUIDE TO ORCHARD AND KITCHEN GARDEN; 

Or, an Account of the most valuable Fruits and Vegetables cultivated in Great Britain : with 
Kalcndars of the Work required in the Orchard and Kitchen Garden during every month in the 
year. By G. Lindley, C.M.H.S. Edited by Prof. 8vo. 1 G*l bds. • * 

LINWOOD (W.)-ANTHOLOGIA OXONIENSIS, 

Hive Florilegium e lusibus poeticis diversorum Oxonicnsiuin Grads et Latin is docerptuin. 
Curante Guliklmo Linwood, M.A. ASdis Christi Aluinino. 8vo. 14s. cloth. 

LOUDON(MRS.)—THE AMATEURGARDENER’S CALENDAR: 

Being a Monthly Guide as to what should he avoided, as well as what should be done, in a 
Garden in each Month : with plain Rules how to do what is requisite; Directions for Laying 
Out and Planting Kitchen and Flower Gardens, Pleasure Grounds, and Shrubberies?; and a 
Short Account, in each Mouth, of the Quadrupeds, Birds, and insects then most injurious lo 
Gardens. By Mrs. Loudon. lfimo.with numerous Wood Engravings, 7s. Cd. cloth. 

LOUDON (MRS.)—THE LADY’S COUNTRY 80MP ANION; 

Or, IIow to Enjoy a Country Life Rationally. *By Mrs. Loudon, Author of “ Gardening for 
Ladies,” &c. New Edition. Fcp. 8vo. with a Steel Plate and Wood Engravings, 7s. fid. doth. 

LOUDON-SELF-INSTRUCTION FOR YOUNG GARDENERS, 

Foresters, Bailiffs, Land Stewards, and Farmers; in Arithmetic, Book-keeping, Geometry, 

‘ . Practical Triironometrv. Mechanics. Land-Survevintr. Levelling. Planning and 


Mensuration, Practical Trigonometry, Mechanics, Land-Surveying, Levelling, Planning and 
Mapping, Architectural Drawing,and Ismnetrical Projection and Perspective; with Examples 

shewing - i: “ i: — — 1 A ——' n . . . 

Loudon, 

8vo. with Wood Engravings, 7s. fid. cloth. 


X their applications to Horticulture and Agricultural Purposes. By the lute J. C. 
n, F.L.S. li.S. &c. With a Portrait of Mr. Loudon, and a Memoir by Mrs. Loudon. 


LOUDON.-AN ENCYCLOPAEDIA OF GARDENING; 

Presenting, in one systematic view, the History and Present State of Gardening in all Conn- j 
tries, and its Theory and Practice in Great Britain: with the Management of the Kitchen 
Garden, the Flower Garden, Laying-out Grounds, Arc. By J. C. Loudon, F.L.S. &c. A New 
Edition, enlarged and improved. 8vo. with nearly 1,000 Engravings on Wood, 50s. cloth. 

loudon.-an Encyclopaedia of trees and shrubs : 

being the “Arboretum et Frutioetum Britannicum” abridged: containing the llardy Trees 
and Shrubs of Great Britain, Native and Foreign, Scientifically and Popularly Described; 
with tlieir Propagation, Culture, and Uses in the Arts: and with Engravings of nearly all 
the Species. Adapted for the use of Nurserymen, (fardeners, and Foresters. By J. C. 
Loudon, F.L.S. &c. 8vo. with 2,000 Engravings on Wood, ±2. 10 s. cloth. 

A New Edition of the Original Work, in 8 vols. 8vo. with above 400 Octavo Plates of Trees, 
and upwards of 2,500 Woodcuts, 10, cloth. ( 

LOUDON.-AN ENCYCLOPEDIA OF AGRICULTURE: 

Comprising the Theory and Practice of the Valuation, Transfer, Laying-out, Improvement, 
and Management of Landed Property, and of the Cultivation and Economy of the Animal and 
Vegetable productions of Agricul ture: including all the latest 1 mprovements, a general Hist ory 
of Agriculture in all Countries, a Statistical View of its present State, with Suggestions for 
its future progress in the British Isles; and Supplement, bringing down the work to the year 
1844. By J. C. Loudon, F.L.G.Z. and H.S. &c. 5th Edition. Hvo. with upwards of l,10i> 
Engravings on Wood, j£ 2. 10s. cloth.—The Supp^em knt separately t 5s. sewed. 

LOUDON.-AN ENCYCLOPEDIA OF PLANTS: t 

Including all the Plants which are now found in, or huve been introduced into, Great Britain ; | 
giving their Natural History, accompanied by such .descriptions, engraved figures, aw^ j 
elementary details, as may enable a beginner, who is a mere English reader, to discover the > 
name of every Plant which he may find in flower, and acquire all the information reflecting 
it which is useful and interesting. By J. C. Lotinow, F.L.S. &c. The Specific characters 
Iw an Eminent Botunist;,2hc Drawings by J. D. C. Sowerby, F.L.S. A New Edition with 
Supplement, and a new General Index. 8vo. with nearly 10,000 V\ ood Engravings, d. 3.13s. fid. j 
cloth.—The Supplement, sr^irateti/, 8vo. 15s. cloth. I 
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NEW WORKS AND NEW EDITIONS 


LOlfDON.-AN ENCYCLOPEDIA OF COTTAGE, FARM, AND 

J r ILL A ARCHITECTURE and FURNITURE; containing numerous Designs, from the Villa 
b the Cottage and the Farm, including Farm Houses, Farmeries, and other Agricultural 
Buildings ; Country Inns, Public Houses, and Parochial Schools; with the requisite Fittings- 
up, Fixtures, and Furniture, and appropriate Offices, Gardens, and Garden Scenery: each , 
Design accompanied by Analytical and Critical Remarks. By J. C. Loudon, F.L.S. &c. 
New Edition, edited by Mrs. Loudon. 8vo. with more than 2,000 Engravings on Wood, 
t jC’3. 3s. cloth.— 1 The Supplement, separately , 8vo. 7s. 6d. sewed. 

LOUDON.—HORTUS BRITANNICUS: 

A Catalogue of all the Plants indigenous to or introduced into Britain. By J. C. Loudon, 
F.L.S. &e. 3d Edition, with a New Supplement, prepared, under the direction of Mr. 
Loudon, by W. 11. Baxter, and revised by Georoe Don, F.L.S. 8vo. 31s. Gd. cloth. 

The Supplement separately , 8vo. 2s. 6d. sewed. 

The later Supplement separately, 8s. 

LOUDON-IIORTUS LIGNOSIS LONDINENSIS; 

Or, a Catalogue of all the Ligneous Plants cultivated in the neighbourhood of London. To 
\fhich are added, their usual prices in Nurseries. By J. C. Loudon, F.L.S. &c. 8vo. 7s. Gd. cl. 

LOUDON.-TILE SflTftjRBAN GARDENER AND VILLA 

COMPANION; comprising the Choice of a Villa or Suburban Residence, or of a situation on 
which to form one; the Arrangement and Furnishing of the House; and the Lnying-out, 
Planting, and general Management of the Garden and Grounds; the whole adapted for grounds 
from one perch to fifty acres and upwards in extent; intended for the instruction of those 
who know little of Gardening or Rural Affairs, and more particularly for the use of Ladies. 
By J. C. Loudon, F.L.S. &c. 8*o. with above 300 Wood Engravings, 20s. cloth. 

LOW.*-ON THE DOMESTICATED ANIMALS OF GREAT 

BRITAIN; comprehending the Natural and Economical History of the Species and Breeds; 
Illustrations of the Properties of External Form; and Observations on the Principles and 
Practice of BrooduAg. By David Low, Esq. F.R.S.K. Professor of Agriculture in the Uni¬ 
versity of lidinbifrgh, &c.; Author of “ Elements of Practical Agriculture,” &c. 8vo. with 
• Engravings on Wood, 25s. cloth. • 

LOW.—THE BREEDS OF THE DOMESTICATED ANIMALS 

Of Great. Britain Described. By David Low, Esq. F.lt.S.K. Professor of Agriculture in the 
University of Edinburgh, &c. The Plates from Drawings by W. Nicholson, R.S.A. reduced 
from aSeries of Oil Paintings, executed for the Agricultural Museum of the University of Edin¬ 
burgh, by W. Sbiels, ll.S.A. 2 vols. atlas quarto, with 56 plates of animals, beautifully col’d 
after Nature, j616. 16 s. half-bouml in morocco.—Or in four separate portions, as follows: 

The OX. Atlas quarto, with 22 plates, j£'G. lGs. Gd. half-bound in morocco'. 

The SHEEP. Atlas quarto, with 21 plates, rf'G. lGs. Gd. half-bound in morocco. 

The HORSE. Atlas quarto, with 8 plates, st 3, half-bound in morocco. 

The HOG. Atlas quarto, with 5 plates, ±2. 2s. half-bouml in morocco. 

LOW-ELEMENTS OF PRACTICAL AGRICULTURE; 

Comprehending the Cultivation of Plants, the Husbandry of the Domestic Animals, and the 
Economy of the Farm. By D. Low, Esq. F.R.S.E., Prof, of Agriculture in University of Edin¬ 
burgh. 5tli Edition, with Alterations and Additions, and an entirely new set of above 200 
Woodcuts. 8vo. 2ls. cloth. 

LOW (PROFESSOR).-ON LANDED PROPERTY 

And the ECONOMY of ESTATES; comprehending the Relation of Landlord and Tenant, 
and the Principles and Forms of Leases; Farm-Buildings, Enclosures, Drains, Embank¬ 
ments, and other Rural Works; Minerals; and Woods. By David Low, Esq. F.R.S.E. 
Professor of Agriculture in the ^University of Edinburgh, &c.; Author of “ Elements of 
Practical Agriculture,” &c. 8vo. with numerous Wood Engravings, 21s. cloth. 

MACAULAY.—CRITICAL AND HISTORICAL ESSAYS CON- 

TRIBUTE1) to The EDINBURGH REVIEW. By the Right Hon. Thomas Babington 
Macaulay. 4th Edition. 3 vols. 8vo. 36s. cloth. 

MACAULAY.—LAYS OF ANCIENT ROME. 

By the Right Hon. Thomas IUbinotijn Macaulay. flthEdition. Crown 8vo. 10s. 6d. cloth. 

MACAULAY—MR. MACAULAY’S LAYS OF ANCIENT ROME. 

A New Edition. With numerous Illustrations, Original and from the Antique, drawn on 
Wood by George Scharf, Jun. qnd engraved by Samuel Williams. Fcp. 4to. 31s. boards; 
moiwcco, 42s. (bound by Hayday.) 

MACKAY (CHARLES)—TIIE SCENERY AND POETRY OF 

THE ENGLISH LAKES ; a Summer Ramble. By Charlhu Mackay, Eaq. LL.D. Author 
of “ Legends of the Isles,” “The Salamandrinc,” “The Thames and its Tributaries,” &c. 
8vo. with beautiful Wood Engravings from Original Sketches 14s. cloth. * 
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MACKINTOSH (SIR .TAMES)-SIR JAMES MACKINTOSH’S 

MISCELLANEOUS WORKS; including: his Contributions to The Edinburgh Review 
Edited by Robert James Mackintosh, Esq. 3 vols. 8vo. 42s. cloth. 

MACKINTOSH, &c.— THE HISTORY OE ENGLAND. 

By Sir James Mackintosh ; W. Wallace, Esq.; and Robert Bell, Esq. 10 vols. fen , 
8vo. with Vignette Titles, jtf3. cloth. 

MACKINTOSH (SIR JAMES).-THE LIFE OF SIR THOMAS 

MORE. By the Right Hon. Sir James Mackintosh. Reprinted from the Cabinet Cyclo¬ 
pedia ; and intended as ^Present Book or School Prize. Fcp. 8vo. with Portrait, 5s. cloth; 
or bound in. vellum gilt (old style), 8s. 

M'CULLOCIL—A DICTIONARY, GEOGRAPHICAL, STATIS- 

T1CAL, AND HISTORICAL, of the various Countries, Places, and Principal Natural Objects 
in the WORLD. By J. R. M‘Cullocii, Esq. A New Edition. 2 vols. 8vo. with Six large 
Maps, £\. cloth. 

*** The new Articles have been printed separately, as a Supplement to the former Edition. 
They comprise a full Account of the Present State of the United Kingdom, the Oregon Terri¬ 
tory, &c. 8vo. 5s. sewed. ^ • • 

M'CULLOCII. -A DICTIONARY, PRACTICAL, THEORETr- 

CAL, AND HISTORICAL, OF COMMERCE AND COMMERCIAL NAVIGATION. Illus¬ 
trated with Maps and Plans. By J. R.M‘Culloch, Esq. An entirely New Edition,corrected 
enlarged, and improved; with a Supplement. 8vo. 50s. cloth ; or 55s. half-bound russia. 

The Supplement to the Editions published in 18^4 and 1846, may be had separately, 
price 4s. 6d. sewed. • 

M'CULLOCII (J. R.)—AN ACCOUNT, DESCRIPTIVE* AND 

STATISTICAL, of the BRITISH EMPIRE ; exhibiting its Extent, Physical Capacities, Popu¬ 
lation, Industry, and Civil and Religious Institutions. By J. li. M‘Cullocii, Esq. 3d Edit, 
corrected, enlarged, and greatly improved. 2 thick vols. 8vo. £2. 2s. moth. 

M'CULLOCII.-THE LITERATURE OF POLITICAL ECO- 

NOMY ; being a Classified Catalogue of the principal Works in the different departments of 
Political Economy, with Historical, Critical, and Biographical Notices. By J. U. M‘Culloch, 
Esq. 8vo. 14s. cloth. * 

M'CULLOCH. —A TREATISE ON THE PRINCIPLES AND 

PRACTICAL INFLUENCE of TAXATION and the FUNDING SYSTEM. By J. R. 
M‘Cullocii, Esq. 8vo. 15s. cloth. 

MAITLAND (DR. CHARLES). - THE CHURCH IN THE 

CATACOMBS: a Description of the Primitive Church of Rome. Illustrated by its Sepulchral 
Remains. By Charles Maitland, M.D. New Edition, corrected. 8vo. with numerous 
Wood Engravings, 14s. cloth. 

MARCET.—CONVERSATIONS ON CHEMISTRY; 

In w hich the Elements of that Science are familiarly Explained and Illustrated by Experiments. 

By Mrs. Marckt. New Edition, enlarged and improved. 2 vols. fcp. 8vo. 14s. cloth. 

MARCET.—CONVERSATIONS ON NATURAL PHILOSOPHY; 

In which the Elements of that Science are familiarly explained. By Mrs. Makckt. New 
Edition, enlarged and corrected. Fcp. 8vo. with 23 Plates, 10s. Cd. cloth. 

MARCET.—CONVERSATIONS ON POLITICAL ECONOMY; 

In which the Elements of that Science are familiarly explained. By Mrs. Marckt. New 
Edition revised and enlarged. Fcp. 8vo. 7s. 6d. cloth. 

MARCET.-CONVERSATIONS ON VEGETABLE PIIYSIO- 

LOGY-, comprehending the Elements of Botany, with their application to Agriculture. 

By Mrs. Marcet. New Edition. Fcp. 8vo. witj 4 Plates, as. cloth. 

MARCET.—CONVERSATIONS ON LAND AND WATER. 

By Mrs. Marcet. New Edition, revised and corrected. Fcp. 8vo. with coloured Map, 
shewing the comparative altitude of Mountains, 5s. 6(J. cloth. 

MARGARET PERCIVAL. . 

«y the Author of “ Amyilerbert,” “Gertrude,” and “ Laneton Parsonage.” Edited by the 
Rev. W. Sewell, B.D. Allow and Tutor of Exeter College, Oxford. New Edition. 2 vol». 
fcp. 8vo. 12s. cloth. 


20 NEW WORKS AND NEW EDITIONS 


«' • 

MAIPUYAT.'-BORNEO AND THE INDIAN ARCHIPELAGO. 

By Francis S. Makryat, lute Midshipman of II.M.S. Samarang. Richly illustrated with 
numerous Lithographic Drawings and Engravings on Wdfkl, from Original Sketches hv Mr. 
Makryat. t- [Inthe press . 

■MARRYAT (CAPT.)—MASTERMAN READY; 

Or, the Wreck of the Pacific. Written for Young People. By Captain F. Marryat, C.B. 
•Author of “ Peter Simple,” &c. 3 vola. fcp. Svo. with Wood Engravings, 22s. Cd. cloth. 

MARRYAT.—THE MISSION; 

Or, Scenes in Africa. Written for Young People. By Captain F. Marryat, C.B. Author of 
“The Settlers in Canada,” &c. 2 vols. fcp. 8vo. 12s. cloth. 

MARRYAT.-THE PRIVATEER’S-MAN ONE HUNDRED 

YEARS AGO. By Captain F. Marryat, C.B. Author of “Masterman Ready,” &c. 2 vols. 
fcp. 8vo. 12s. cloth. 

MARRYAT—THE SETTLERS IN CANADA. 

Written for Young People. fl^PSiptain F. Markyat, C.B. Author of “The Privnteers-man 
One Hundred Years Ago,” &c. New Edition. Fcp. 8vo. with 2 Illustrations, 7s. 6d. cloth. 

MAUNDER—THE TREASURY 0E KNOWLEDGE, 

And LIBRARY of REFERENCE: in Two Parts. New Edition, thoroughly revised and 
enlarged. Fcp. 8vo. 10s. cloth ; bound in roan. Pis. 

The principal contents of The present new and thoroughly revised edition of “ The 
Treatrfiry of Knowledge are—a new and enlarged English Dictionary, with a Grammar, Verbal 
Distinctions, and Exercises; a new Universal Gazetteer; a compendious Classical Dictionary; 
an Analysis of History and Chronology; a Dictionary of Law Terms; a new Synopsis of the 
British Peerage; and various useful Tubular Addenda. 

MAUNDER.—fHE SCIENTIFIC & LITERARY TREASURY; 

A new and popular Encyclopaedia of Science and the Belles-Lettres ; including all Branches of 
Science, and every Subject connected witli Literature and Art. The whole written in a familiar 
style, adapted to the comprehension of all persons desirous of acquiring information on the 
subjects comprised in the work, and also adapted for a Manual of convenient Reference to the 
more instructed. By Samuel Maunder. New Edition. Fcp. Svo. 10 s* doth; bound in 
roan, 12s. 

MAUNDER.—TILE BIOGRAPHICAL TREASURY: 

Consisting of Memoirs, Sketches, and brief Notices of above 12,000 Eminent Persons of all Age. 
and Nations, from the Earliest Period of History; forming a new and complete Dictionary 
of Universal Biography. By Samuel Maunder. New Edition, revised throughout, and 
containing a copious Supplement, brought down to December, 1844. Fcp. Svo. 10s. cloth; 
bound in roan, 12s. 

MAUNDER.—THE TREASURY OF HISTORY; 

Comprising a General Introductory Outline of Universal History, Ancient and Modern, and a 
Series of separate Histories of every principal Nation that exists; their Rise, Progress, and 
Present Condition, the Moral and Social Character of their respective inhabitants, their 
Religion, Manners, and Customs, &c. By Samuel Maunder. New Edition. Fcp. Svo. 10s. 
cloth; bound in roan, 12s. » 

MAUNDER.—THE TREASURY OF NATURAL HISTORY; 

Or,a Popular Dictionary of Animated Nature: in which the Zoological Characteristics that 
distinguish the different (’lasses, Genera, and Species will be found, combined with a variety 
of interesting Information illustrative of the Habits, Instincts, and General Economy of the 
Animal Kingdom. By Samuel Maunder. Fcp. 8vo. uniform with Mr. Maunder’s other 
Four Treasuries, and embellished with Eight Hundred accurate Engravings on Wood, de¬ 
signed expressly for this work. [In the Autumn. 

*** Mr. Maunder has also in a state of considerable forwardness if The Treasury of Geo¬ 
graphy,” the particulars of which will be shortly announced. 

MEMOIRS OF THE GEOLOGICAL SURVEY 0E GREAT 

BRITAIN, anil of the Museum of Economic Geology in London. Published by order of tbc 
Lords Commissioners of Her Majesty’s Treasury. Royal Svo. with Woodcuts apd 1) large 
• Plate*i(sevcn coloured), 21s. cloth. 

■ MICHELET (J.)—PRIESTS, WOMEN, AND FAMILIES. 

By J. Michelet. Translated from the French (Third Edition, which contains Michdet’s 
Preface, in reply to the attacks of the Jesuits), with the Author’s approbation, by C. Cocks, 
B.L. New Editions. Post 8vo^9s. cloth ; 16mo. is. 4d. sewed. * 
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MICHELET (J.)—THE PEOPLE. 

By M. Michelet, Member of the Institute of France, &c. Translated, witli the annrobation 
of the Author, by C. Cocks, M-B. New Edition. Post 8vo. 9s. cloth; 10mo. la. 6tl. sewed. 
*** Mr. Cocks’s authorised translations of MicMet’s “ Priests, Women, and Families? ” and 
“ The People,” in one vol. iemo. 3s. 6d. cloth. ' 


MICHELET AND QTJINET. — THE JESUITS, BY MM/ 

M1CHELKT and QUINET. Translated from the Seventh Edition, with the approbation of 
the Authors, by C. Cocks, B.L., Author of “ Bordeaux, its Wines, and the Claret Country.” 
New Edition. lGmo. Is. 6d. sewed. 

*** Mr. Cocks’s Authorised Translations of MM. Michelet and Quinet’s " The Jesuits,” and 
M. Quinet’s “ Christianity,” in one vol. lGmo. 4s. cloth. 


MILES (WILLIAM).—THE HORSE’S LOOT, AND HOW TO 

KEEP IT SOUND. By William Miles, Esq. New Edition, with an Appendix on Shoeing 
in general, and Hunters in particular. Imperial 8vo. with Illustrations, 9 s. cloth.—The Ap¬ 
pendix separately, price *2s. Gd. 

*** Pour Casts or Models of Shoes may be bad, displaying the different kinds of Shoeing, 
price 3s. each; or 10 s. 6d. the Set. 

No. 1, Shod for General Purposes. I N^LShod with Heather. m » 

,, 2, Shod for Hunting. | „ T^^ot prepared tor Shoeing. 

MILNER (REYY. J. & I.)-THE HISTORY OP THE CHURCH 

of CHRIST. By the Rev. Joseph Milner, A.M. With Additions'and Corrections by the 
late Rev. Isaac Milner, D.D. F.R.S. A New Edition, revised and corrected throughout, 
by the Rev. T. Grantham, B.D. Rector of Brambcr, and Cliuplain to the Lord Bishop of 
Kildare. 4 vols. 8vo. £2. 12s. doth. 

A Continuation of the above. » 

THE HISTORY of the CHURCH of CHRIST, from the Diet of Augsburg, 1J30, to tlie 
Eighteenth Century; originally designed as a Continuation of Milner’s “ History of the 
Church of Christ.” By the Rev. Henry Sterbino, D.D. 3 vols. 8vo. 3Gs. cloth. 


MIRACLES OP OUR SAVIOUR. % 

Profusely Illuminated on every page with elaborate Borderings of original and appropriate 
design, composed from the works of the Old Illuminators. Square fep. 8vo. uniform in size 
with 44 The Sermon on the Mount,” and “ Parables of Our Lord;” in a binding of novel 
character, designed and modelled expressly for this work. [In the Autumn. 

MOHAN LAL.—LIFE OF THE AMIR DOST ’MOHAMMED 

KHAN, of CABUL : with his Political Proceedings towards the English, Russian, and 
Persian Governments, including the Victory anti Disasters of the British Army in Afghanistan. 
By Mon a l Lal, Esq. Knight of tlis Persian Order of the Lion and Sun; lately attached to 
the Mission in Kabul. 2 vol3. 8vo. with numerous Portraits, 30s. doth. 

MONTAUBAN.-A YEAR AND A DAY IN THE EAST; 

Or, Wanderings over Land and Sea. By Mrs. Eliot Montaoban. Post 8vo. 7s. cloth. 

MONTGOMERY’S (JAMES) POETICAL WORKS. 

New and only Complete Edition. With some additional Poems, and Autobiographical 
Prefaces. Collected and Edited by Mr. Montgomery. 4 vols. fcp. 8vo. with Portrait, and 
Seven other Plates, 20s. cloth; or bound in morocco, 3Gs. 

MOORE’S POETICAL WORKS; 

Containing the Author’s recent Introduction and Nates. Complete in one volume, uniform 
with Lord Byron’s and Southey’s Poems. 8vo. witli a New Portrait, by George Richmond, 
and a View of tlie Residence of the Poet, 21s. cloth; or 42s. bound in morocco, by Ilayday. 

*** Also, an Edition in 10 vols. fcp. 8vo. witlj Portrait, and ID Plates, £2. 10s. cloth; 
bound in morocco, £ 4 . 10s. 

MOORE’S LALLA R00KII : AN ORIENTAL ROMANCE. 

New Edition. 8vo. illustrated with 13 Engravings finished in the highest style of the 
Art, 21s. cloth; morocco, 35s; or, with India Proof Plates, 42s. cloth. 

MOORE’S LALLA ROOKH : AN ORIENTAL ROMANCE. 

New Edition. Fcp. 8vo. with Four Engravings, from Paintings by Westall, 10s. Cd. cloth ; 
or, bound morocco, 14s. * 

MOORE’S IRISn MELODIES. 

Illustrated by D. Maclise, R.A. Imp. 8vo. with 161, Designs engraved on Steel, ^3. 3s. bds.; 
or £4. 14s. fid. bound in morocco, by Ilayday. Proof Impressions (only 200 copies prn#ted, 
of which a few remain), £6. 6s boards. 

V* India Proofs before Letters of the 161 Designs, on Quarter Colombier, in Portfolio (onty 
25 copies printed, of which a few remain), .^31.10s. 

India Proofs before Letters of the 51 Large Designs, on Quarter Colombier, in Portfolio 
(only 25 copies printed, of which a few remain), ^13. l^s. 
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MOORE’S IRISH MELODIES. 

' New Edition. Fcp. 8vo. with Engraved Title and Vignette, 10s. cloth ; or, bound in 
morocco, 13s. 6d. c 

MOQRE.-THE HISTORY 0*F IRELAND, 

* From the Earliest Kings of that Realm down to its Last Chief. By Thomas Moore, Esq. 

4 vols. fcp. 8vo., with Vignette Titles, 24s. cloth. 

MtfORE.-TIIE TOWER OF TIIE SOUL OYER THE BODY, 

Considered in relation to Health and Morals. By George Moore, M.D. Member of the 
Royal College of Physicians, London. &c. New Edition. Post 8vo. 7s. 6d. cloth. 

MOORE.-TIIE USE OF THE BODY IN RELATION TO THE 

MIND. By George Moore, M.D. Member of the Royal College of Physicians, London, 
&c. New Edition. Tost 8vo. 9s. cloth. 

MORAL OF FLOWERS (THE). 

3d Editiw!. Royal/I'o. with •.wUjCjjjyfully-coloured Engravings, £\. 10s. half-bound. 

MOSELEY-THE MECHANICAL PRINCIPLES OF ENGI-* 

NEERTNG AND ARCHITECTURE. By the Rev. H. Moseley, M.A. F.R.S., Professor of 
Natural Philosophy and Astronomy in King’s College, London ; and Author of “Illustrations 
of Practical Mechanics,” &c. 8vo. with Woodcuts and Diagrams, 24s. cloth. 

MOSELEY-ILLUSTRATIONS OF-PRACTICAL MECHANICS. 

By the Rev. H. Moseley, M.A., Professor of Natural Philosophy and Astronomy in King’s 
College, London; being the First Volume of the Illustrations of Science by the Professors of 
King’s College. New Edition. Fcp. 8vo. with numerous Woodcuts, 8s. cloth. 

MOSHEIM’S ECCLESIASTICAL HISTORY, 

Ancient and Modern. Translated, with copious Notes, by James Murdock, D.D. Edited, 
with Additions, by Henry Soamks, M.A. Rector of Stapleford-Tawney, Essex. New Edition, 
revised, and continued to the present time. 4 vols. 8vo. 48s. cloth. 

MURRAY.—ENCYCLOPAEDIA OF GEOGRAPHY; 

Comprising a complete Description of the Earth: exhibiting its Relation to the Heavenly 
Bodies, its Physical Structure, the Natural History of each Country, and the Industry, Com¬ 
merce, Political Institutions, and Civil and Social State of all Nations. By Hugh Murray, 
F.R.S.E.: assisted by other Writers of eminence. New Edition. 8vo. with 82 Maps, and up¬ 
wards of 1,000 other woodcuts, j£ 3, cloth. 

MY YOUTHFUL COMPANIONS. 

By the Author of “ My Scliool-hoy Days.” 18mo. with Frontispiece, 2s. Cd. cloth. 

NECKER DE SAUSSURE.-PROGRESSIVE EDUCATION; 

Or, Considerations on the Course of Life. Translated and abridged from the French of 
Madame Neckku De Saussurk, by Miss Holland. 3 vols. fcp. 8vo. 19s. 6d. cloth. 

*** Separately, Vols. I. and II. 12s.; Vol. III. 7s. 6d. 

NEWELL (REY. R. H.)—THE ZOOLOGY OF THE ENGLISH 

POETS, corrected by the Writings of Modern Naturalists. By the Rev. R. H. Newell, 
Rector of Little Hormead. Fcp. 8vo. tvitli Engravings on Wood, 5s. Gd. cloth. 

NICOLAS.-TIIE CHRONOLOGY OF HISTORY. 

Containing Tables, Calculations, and Statements indispensable for ascertaining the Dates of 
Historical Events, and of Public and Private Documents, from the Earliest Period to the 
Present Time. By Sir Harris Nicolas, K.C.M.G. Second Edition. Fcp. 8vo. 6s. cloth. 

OWEN. - LECTURES ON TJLE COMPARATIVE ANATOMY 

and PHYSIOLOGY of the INVERTEBRATE ANIMALS, delivered at the Royal College 
of Surgeons in 1843. By Richard Owen, F.R.S. Hunterian Professor to the College. From 
Notes taken by William White Cooper, M.R.C.S. and revised by Professor Owen. With 
Glossary and Index. 8vo. with nearly 140 Illustrations on Wood, 14s. cloth. 

.OWEN.-sLECTURES ON THE COMPARATIVE ANATOMY 

and PHYSIOLOGY of the VERTEBRATE ANIMALS, delivered at the Royal College of 
•3urgeons in 1844 and 1846. By Richard Owen, F.R.S. Hunterian Professor to the College. 

In 2 vols. Vol. I. 8vo. with numerous Woodcuts, 14s. cloth. . 

.r 
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PARABLES OE OUR LORD (ILLUMINATED). 

PARABLES of OUR LORI), richly illuminated. With appropriate Borders, printed in 
Colours and in Black and Gold; with a Design from one of the early German KnA-avers. 
Square fop. 8vo. uniform in size with the “ SenBon on the Mount,” 21 s. in a lunssive carved 
binding in the style of the beginning of the Sixteenth Century ; or 30s. hound in mprocco 
in the Missal style, by Huyday. , 

PARKES-DOMESTIC DUTIES; 

Or, Instructions to Young Married Ladies on the Management of their Households, and the 
Regulation of their Conduct in the various Relations and Duties of Married Life. By Mrs. 

' W. Pakkes. Sth Edition. Fcp. 8vo. 9s. cloth. 

PARNELL-A TREATISE ON ROADS, 

Wherein the Principles on which Roads should he made are explained and illustrated by the 
Plans, Specifications, and Contracts, made use of by Thomas Telford, Esq. on the Holyhead 
Road. By the Right Hon. Sik Henry Parnell, Hart. 2d Edition, greatly enlarged. 8vo. 
with 9 large Plates, 21s. cloth. 

PATON (A. A.)—SERYIA, THEYOtitWSST AlBElfOF'THE 

EUROPEAN FAMILY ; or, a Residence in Belgrade, and Travels through the Highlands and 
Woodlands of the Interior, during the years 1843 and 1844. By Andrew Archibald Paton, 
Esq. Post 8vo. with Portrait and Plate, 12s. cloth. e 

PATON (A. A.)—THE MODERN SYRIANS; 

Or, Native Society in Damascus, Aleppo, and the Mountains of the Druses.-* Post 8vo. 
10s. fid. cloth. * 

PEARSON.-PRAYERS EOR FAMILIES: 

Consisting of a short but comprehensive Form for the Morning antlJKvening of every Day in 
the Week. Collected by the lute Edward Pearson, D.D. With ^Biographical Memoir of 
the Author. New Edition. 18mo. 2s. Gd. cloth. 


PEARSON.-AN INTRODUCTION TO PRACTICAL ASTRO- 

NOMY. By the Rev. W. Pearson, LL.D. F.R.S., &c., Rectoi* of South Killworth, 
Leicestershire, and Treasurer to the Astronomical Society of London. 2 vols. 4to. with 
Plates, at' 7. 7s. boards. 

PEREIRA.—A TREATISE ON FOOD AND DIET: 

With Observations on the Dietetical Regimen suited for Disordered States of the Digestive 
Organs; and an Account of the Dietaries of some of the principal Metropolitan and other 
Establishments for Paupers, Lunatics, Criminals, Children, the Sick, &c. By Jon. Pereira, 
M.D. F.R.S. & L.S. Author of “Elements of Materia Medica.” 8vo. 16s. cloth. 

PERICLES. 

A Tale of Athens in the 83d Olympiad. By the Author of “A Brief Sketch of Greek 
Philosophy.’’ 2 vols. post 8vo. 18s.’cloth. 

PESCHEL (C. F.)—ELEMENTS OF’PIIYSICS. 

By C. F. Peschkl, Principal of the Royal Military College, Dresden. Translated from the 
German, with Notes, by E. West. 3 vols. fcp. 8vo. w ith Diagrams and Woodcuts, 21s. cloth. 

{ Part 1. The Physics of Ponderable Bodies. Fcp. 8vo. 7s. fid. cloth. 

Part 2. Imponderable Bodies (Light, Heat, Magnetism, Electricity, and Electro- 
Dynamics). 2 vols. fcp. 8vo. 13s. fid. cloth. 

PHILLIPS.—FIGURES AND DESCRIPTIONS OF THE 

PALAEOZOIC FOSSILS of CORNWALL, DEVON, and WEST SOMERSET; observed in 
the course of the Ordnance Geological Survey of that District. By John Phillips, F.R.S. 
F.G.S. &c. Published by Order of the LordSjCoinmissionera of H.M. Treasury, bvo. with | 
60 Plates, gpmprising very numerous figures, 9s. cloth. j 

PHILLIPS.—A GUIDE TO GEOLOGY. 

By John Phillips, F.R.8.G.S., &c. Fcp.8vo. with Plates, 6s. cloth. 

PHILLIPS.—A TREATISE ON GEOLOGY. , ’ j 

By John Phillips, F.tt.fe.tt.S., Stc. 2 vols. fcp. 8vo. with Vignette Titles and Woodcuts, i 
* 12s. cloth. 
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. PITMAN (ItEV. J. R.)—A COURSE OF SERMONS 

On some of the chief Subjects in the Book of Psalms ; containing: Three or more for each Day 
of *he Month: abridged from Eminent Divines of the Established Church. Wythe Rev. J. R. 
Pitman, A.M. Domestic Chaplain to Hlr Royal Highness the Duchess of Kent. 8vo. 14s. cl. 

PLUNKETT-THE PAST AND FUTURE OF THE RRITISH 

NAVY. By Captain the Hon. E. Plunkett, R.N. Second Edition, corrected and enlarged ; 
with Notes, and new Information communicated by several Officers of Distinction. Post 8vo. 
8s.*6d. cloth. 

PLYMLEY (PETER)-LETTERS ON THE SUBJECT OF THE 

CATHOLICS TO MY BROTHER ABRAHAM, WHO LIVES IN THE COUNTRY. By 
Peter Plvmley. 21st Edition. Post 8vo. 7s. cloth. 

POETS’ PLEASAUNCE (THE)-; 

Or, Garden of all Sorts of Pleasant Flowers, which our Pleasant Poets have in pa.st time for 
Pastime planted: with the right ordering of them. By Eden Warwick. Square crown 
8vo. with numerous Illustrations engraved on Wood. \ln October, 

POISSON (S. Pfi—A X&EATISE ON MECHANICS. 

By S. I). Poisson. 2d Edition. Translated from the French, and illustrated with Explanatory 
Notes, by the Rev. Henry H. Harte, late Fellow of Trinity College, Dublin. 2 vols. 8vo. 
s£\. 8s. cloth. 

POPE (ALEXANDER)-THE WORKS OE ALEXANDER POPE. 

Edited by Thomas, Roscoe, Esq. With the Author’s Life. A New Edition. 8 vols. fivo. 
jfc‘4. 4s. cloth. 

PORTER.—A TREATISE ON THE MANUFACTURE OF SILK. 

By G. R. Porter, Esq. F.R.S. Author of “ The Progress of the Nation,” &c. Fcp. 8vo. with 
Vignette Title, and 39 Engravings on Wood, Cs. cloth. 

PORTER.—A TREATISE ON THE MANUFACTURES OE 

PORCELAIN AND GLASS. By G. R. Porter, Esq. F.R.S. Fcp. 8vo. with Vignette Title 
and 50 Woodcuts, 6s. cloth. 

P0RTL0CK.—REPORT ON THE GEOLOGY OF THE COUNTY 


of LONDONDERRY, and of Parts of Tyrone and Fermanagh, examined ami described under 
the Authority of the Master-General and Board of Ordnance. By J. E. Poktlock, F.R.S. 
&c. 8vo. with 48 Plates, 24s. cloth. 

POWELL-THE HISTORY OF NATURAL PHILOSOPHY, 

From the Earliest Periods to the Present Time. By Baden Powell, M.A., Savilian Professor 
of Mathematics in the University of Oxford. Fc|>. 8vo. Vignette Title, 6s. cloth. 

PYCROFT (REV. J.)—A COURSE OE ENGLISH READING, 

adapted to every Taste and Capacity: with Anecdotes of Men of Letters. By the Rev. 
James Fycroft, B.A. Editor of “ Virgil, with Marginal References”; Author of “Latin 
Grammar Practice,” and “ Greek Grammar Practice.” Fcp. 8vo. 6s. Cd. cloth. 

QUARTERLY JOURNAL OF THE GEOLOGICAL SOCIETY 

of LONDON. Edited by David Thomas Ansted, M.A. F.R.S. Fellow of Jesus College, 
Cambridge; Professor of Geology ii King’s College, London ; Vice-Secretary of the Geolo¬ 
gical Society. 8vo. 4s. each number, sewed. 

QUINET.—CHRISTIANITY IN ITS VARIOUS ASPECTS, 

From the Birth of Christ to the French Revolution. By E. Quinkt, of the College of France. 
Translated, with the Author’s approbation, by C. Cocks, B.L. 16mo. 2s. sewed. 

RANKE’S HISTORY OF THE REFORMATION. 

Translated by Sarah Austin, Translator of Ranke’s History of the Popes.” Vols. I. and II. 
8vo. 30s., Vol. III. 18s., cloth. • 

READER (THOMAS).-TIME TABLES 

On a New and Simplified Plan ; to facilitate the Operation of Discounting Bills, and the 
Calculation of Interest on Banking and Current Accounts, &c.: shewing, without calcu¬ 
lation, the Number of Days from every Day in the Year to anv other Day, for any period 


REGISTRAR-GENERAL.—THE SEVENTH ANNUAL REPORT 

of the REGISTRAR-GENERAL of BIRTHS, DEATHS, and MARRIAGES, in ENGLAND, 
1845. 8VO. 5S. cloth.—Also, 4 » 

Inrst Report (1839), 8vo. 3s. I Third Report (1841), 8vo. 4S. I Fifth Report (1843), 8vo. 5s. 
Second Report (1840), Bvo. is. I Fourth Report (1842), 8vo. 4s. | Sixth Report (1844), 8vo. 5s. * 
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REECE.—THE MEDICAL GUIDE, 

For the use of the Clergy, Heads%>f Families, Seminaries, and Junior Practitioners in Medi¬ 
cine ; comprising a complete Modern Dispensatory, and a Practical Treatise on the Distin¬ 
guishing; Symptoms, Causes, Prevention, Cure and HiHiation, of the Diseases incident to the 
Human Frame. Uy It. Reece, M.D. lOtli l^ition. 8vo. 12s. hoards. # 

REID (DR.)—ILLUSTRATIONS OF THE PRINCIPLES AND 

PRACTICE of WARMING and VENTILATING, with Preliminary Remarks on Health and* 
Length of Life. Uy D. U. Reid, M.D. F.R.S.E. bvo. with Diagrams and Woodcuts, 16s. cloth. 


REPTON.—THE LANDSCAPE GARDENING & LANDSCAPE 

ARCHITECTURE of the late Humphry Rioi’ton, l.sq.; being’ his entire works on these 
subjects. New Editiou % \vith an historical and scientific Introduction, a systematic Analysis, 
a Biographical Notice, Notes,anda copious alphahetieal Index. By J.C. Loudon, F.L.Si&c. 
8 vo. with 250 Engravings, and Portrait, 30s. cloth; with coloured plates, Xo. Gs. cloth. 

REYNARD THE FOX : 

A renowned Apologue of the Middle Age. Reproduced in Rhyme. Embellished throughout 
with Seioll Capitals, in Colours, from Wood-block Lott.fimade expross&Jor tins wjpk, after 
Designs of the Pith and 13th Centuries. With au liitroduffl&n, by Saarjel Naylou, late 
of Queen’s College, Oxford. Large square Svo. 18s. cloth. 


RICH.-AN ILLUSTRATED COMPANION TO TljK LATIN 

DICTIONARY; being a Dictionary of all the Words respecting Visible Objects eonneet.'d 
with the Arts, Science, and livery-day Life of the Ancients. Illustrated by nearly 2,000 
Woodcuts from I he Antique. By Antho.\\ Rich, J un- UtV. late of Cams College, (.'am bridge; 
aud one of the Contributors to Dr. Smith’s “ Dictionary of ( reek and Roman »nfiq<fitics.” 
Post Svo. [ In thi'. firrxx. 
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RIDDLE.—A COMPLETE ENGLISII-LATIN AND LATIN- j 

ENGLISH DICTIONARY, eonipiled fiom the best, sources, %hiclly Carman. By the Rev. 

J. E. Riddle, M.A. New Edition. 8\o. 31s.6d. doth. 1 

„.. ... SThe linglisli-Latin Dictionarj, 10s. (id. cloth. 

Depai au i\ < . .. 

t I he Latin-Enghsh Dictionary, 21 s. cloth. , 

RIDDLE.-A DIAMOND LAT1N-ENGL1SH DICTIONARY. I 

For the Waisteoat-poeket. A Guide to tin* Meaning, Quality, and right Accentuation of Latin j 
Classical Words. By the Her. J. E. Riddel, M.A. New Edition. Royal 32mo. -is. bound. 

RIDDLE.-ECCLESIASTICAL CHRONOLOGY; 

Or, Annals of the Christian Church, from its Foundation to the present Time. Containing a 
View of General Church ..History, and the Course of Secular Events; the Limits of the 
Church and its Relations to the State; Controversies; Seels and Parties; Rites, 
Institutions, and Discipline; Ecclesiastical Writers, &c. By the Rev. J. E. Riddle, M.A., 
Author of “ A Complete Latin Dictionary.” bvo. 15s. cloth. 


RIDDLE-LETTERS FROM AN ABSENT GODFATHER; 


Or, a Compendium of Religious Instruction for Young PersoiR*. By the Rev. J. E. Riddle, 
M.A.; Author of “ A Complete Latin Dictionary.” lep. bvo. (is. cloth. 


RITCHIE (ROBERT.)-RAILWAYS': THEIR RISE AND 


PROGRESS, and CONSTRUCTION. With Remarks on Railway Accidents, and Proposals 
for their Prevention. By Ron lux Ritchie, Esq. FJt.S. S.A. Ci*4 Engineer, Associate of 
the Institute of Civil Engineers. Fcp. bvo. with Wojdcuis and Diagrams, Os. cloth. 


i 
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RIVERS,-TJIE RUSE AMATEUR’S GUIDE; . 

Containing ample Descriptions of all the line leading vari.*ties of Roses, regularly classed in 
their respective Families ; their History and mode of Culture. ByT. Hi\ eks, Jun. 4 th Edition, 
corrected and improved. Fcp. bvo. 6s. cloth. 

In this edition onlv the most select vaiu tier. :m dem ntn-d, Loth old and new, those of infciinr mUri-t have 
been uimta-d ; and srwrul j>uges ol new niattci have been added. 

ROBERTS.—A COMPREHENSIVE VIEW OF THE CULTURE 

of the VI $E under GLASS. By James Rohluts, Gardener to Matthew Wilson, Esq. Esltton 
Hall, Skipton, Yorkshire. 12mo. 5s. 6d. doth. , 

ROBINSON (JAMES). - THE WHOLE ART OF CUBING* 

TICKLING, AND SMOKING MEAT AND FISH, both in the British and Foreign Modes. 
With many useful Miscellaneous Receipts, ami full Directions for the Construction of i^i 
economical Drying Chimney and Apparatus, on an entirely New Plan. By Jam es Robinson, 
Eighteen Years u Practical Curer. Fcp. bv<^ 4$. 6d. dot.V 
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NKW WORKS AND NEW EDITIONS 


ROGERS—THE VEGETABLE CULTIVATOR; 

Containing a plain and accurate Description of all tbedfifcmit Species of Culinary Vegetables, 
. with the most approved Method of Cultivating them by Natural and Artificial Means amt 
the best Modesof Cooking them. '1 ngether with a Description of the Physical Herbs in general 
Use. liy J.'Rock us, Author of “The r^jit Cultivator.” 2d Edition. Fcp. 8vo. 7s. cloth. 

ROGET (?. M.)—THE ECONOMIC CIIESS-ROARI); 

Being a Chess-Hoard, provided with a complete set of Chess-Men, for playing Games in 
* Carnages, or < )ut of Doors, and for folding up, and carrying in the pocket, without disturbing 
the Game. Invented by V. M. Kooi:t, M.D. and It ei> isle red according to Act. of Parliament. 
New Edition. In a neat foolscap 8vo. case, price 2s. (id. 

ROME-THE HISTORY OF ROME. 

(In the Cabinet Cyclopaedia.) 2 vols fcp. 8vo. with Vignette Titles, 12s. cloth. 

110SCOE.—LIVES OF EMINENT BRITISH LAWYERS. 

By Henry Roscok, Esq. Fcp. 8vo. with Vignette Title, Gs. cloth. 

ROWTON (F^-TTIEJIEBATEll; 

Being a Series of com j >1 etrrVnates, Outlines of Debates, and Questions for Discussion ; with 
ample Keferences to the best Sources of Information on each particular Topic. By Frederic 
Rowton, Lecturer on General Literature. Fcp. 8vo. Gs. doth. 

SANDEORI) (REV. JOHN). —I’AROCIIlALIA. 

Or, Church, School, and Parish. By John Sandfohd, B.D. Vicar of Dnnchurcli, Chaplain 
to tlie Lord Bishop of Worcester, and Rural Dean. 8vo. with Woodcuts, 10s. cloth. 

SANDEORI).-WOMAN IN HER SOCIAL AND DOMESTIC 

CHARACTER. By Mrs. John Samikoud. Cali Edition. Fcp. 8vo. Os. cloth. 

SANDFORD,-FEMALE IMPROVEMENT. 

By Mrs. John {sandfoud. 2d Edition. Fcp. 8vo. 7s. Gd. cloth. 

SCIILETDEN (PROFESSOR).-PRINCIPLES OF SCIENTIFIC 

BOTANY. By M. J. Schi.ki dkn, Professor of botany at Jena. Translated by E. Lank es¬ 
ter, M.D. F.L.S. 8vo. with numerous Wood Engravings. [in the press. 

SCHOPENHAUER-YOUTHFUL LIFE AND PICTURES OF 

TRAVEL : being the Autobiography of Madame Schopenhauer. Translated from the 
German. 2 vols. fcp. 8vo. Pis. boards. 

SCOTT.-THE-HISTORY OF SCOTLAND. 

By Sir Walter Scott, Bart. New edition. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth. 

SEAWARD-SIR EDWARD SEAWARD’S NARRATIVE OF 

I1IS SHIPWRECK, and consequent Discovery of certain Islands in the Caribbean Sea: with 
a detail of many extraordinary and highly interesting Events in his Life, from 1733 to 1749, ns 
written in his own Diary. Edited by Miss .1 ank Porter. 3d Edition, with a New Nautical 
and Geographical Introduction. 2 vols. post 8vo. 21s. doth. • 

SERMON ON TILE MOUNT (THE). 

Intended for a Birth-day Present, or Gift Book for all Seasons. Printed in Gold and Colours, 
in the Missal style, with Ornamental Borders by Owen Jones, Architect, and an illuminated 
Frontispiece by W. Boxall, Esq. A New Edition. Fcp.'^to. in a rich brocaded silk cover, 
21s.; or bound in morocco, l>y llayday, 25s. 

SELECT WORKS OF THE BRITISH POETS, 

From Ben Jonson to Beattie. With Biographical and Critical Prefaces, by Da. Aik in. 
A New Edition, with Supplement, by Lucy Aikin ; consisting of additional Selections from 
more recent Poets. 8vo. 18s. doth. 

SELECT WORKS OF THE BRITISH POETS, 

From Climicer to Withers. With Biographical Sketches, by R. Southey, LL.l). 8vo. 30s. 
cloth; with gilt edges, 31s. Od. 

»,* The peculiar feature of these two works is, that the Poems are printed entire, without mutilation or abridg¬ 
ment—a feature not possessed by any similar work, and adding Obviously to their interest and utility. 

SHAKiSPEARE, BY BOWDLER. 

THE FAMILY SHAKSPEARK; in which nothing is Added to the Original Text; but those 
words ahd expressions are omitted which cannot with propriety be readaloud. By T.Bowd. er, 
, Esq. F.R.S. 9th Edition. 8vo. with 36 Engravings on Wood, from designs by Smirke, Howard, 
,r ana other Artists, 21s. cloth; or, in 8 vols. bvo. without Illustrations, «£4. 14s. Gd. boardtr. 
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SHELflON (10-THE MINSTRELSY OE TUP ENGLISH 

BORDER: being a Collection of Ballads, Ancient, Remodelled, and Original foumfrri on 
well-known Border-Legends: with illustrative Notes. By Frederick .Sheldon. Square 
post. 8 vo. 15s. cloth; morocco, oth. (bound by Hay day.) * ' 1 

SHELLEY, &c.— LIVES OF TI1E MOST EMINENT LlTEUAllY 

MEN OK ITALY, SPAIN, and POltTUflKL. By Mrs. Shelley, Sir D. Bkkws-Ack 
J. Montoomkry, &c. 3 vols. fcp. 8vo. with Vignette Titles, 18s. cloth. * t 

SHELLEY-LIVES OE MOST EMINENT FRENCH WRITERS. 

By Mrs. Siiellky, and others. 2 vols. fcp. 8vo. with Vignette Titles, 12 s. cloth. 

SHEPHERD (THE REV. \V.)-1I0R,E APOSTOLIC/E 

Or. a Digested Narrative of the Acts and Writhe's of the Apostles of Jesus Christ. Arranged 
according to Townsend. By the Rev. William Shepherd, B.l). Fcp. 8vo. 5s. Gd. cloth. 

SHORT WHIST: 

Its Rise, Progress, and Laws; with Observations to make anyone a Whist Player; containing 
also the Laws of Piquet, Casxino, Heart/*, Crihbage, Backgammon. By Major A*****. 
9tL Edition. To which are added, Precepts for Tyros. By Mrs. B****. ' Pcp.8vo.SB cloth. 

SIIUNAMMITE.—THE GOOD SIUjNAiMLTE." 1 

From the Scriptures -2 Kings, chap. IV. vv. 8 to 37. With Six Original Designs, and an 
Ornamental Border to each page, in the Missal style, printed in Onloursand Gold. Super¬ 
intended and printed by L. Gritnkr. Square fcp. 8 vo. uniform in size with “The Sermon j 
on the Mount,” “ Parables of Our Lord,” ami “ Miracles of Our Saviour.’* \lu the Autumn, j 

SIBLEY AND RUTHERFORD -EARTHWORK TABLES, 

For Railways and other Public Works* By Charles K. Sibley, Civil Kngitirihr; and 
Wii.uaHi Kdti ie a ford, of the R.M. Academy, Woolwich. Dn. 12 s. Gd. in limp noth; or 
15s. bound in flexible leather. 

*** These Tables are calculated for various slopes, and to central widths, for every foot, 
from 23 feet to 43 feet. Their object is to fui nisli at a glance refills which require considerable 
calculations with tables at present in use. They are computed to sho\ the total content for 
one chain in length, with heights at each end trom 0 to Go feet, at intervals of half a foot. No 
multiplication is necessary. 

SINCLAIR.—THE JOURNEY OF LIFE. ! 

By Catherine Sinclair, Author of “ Modern Accomplishments,” * Modern Society,” | 
“ Jane Bouverie,” &c. Fcp. 8vo. 5s. cloth. 

SINNETT.—BYWAYS OF HISTORY, ; 

From the Twelfth to the Sixteenth Century. By Airs. Percy Sinnett. 2 vols. post 8 vo. ! 
18s. cloth. | 

SMITH (MRS.)—THE FEMALE DISCIPLE OF THE FIRST 

TliRKK CKNTU R115S of the CHRISTIAN ERA : her Trials and her A1 ission. By M rs. H kn r y l 
Smith. Fcp. 8vo. (Is. cloth. 

SMITH-SACKED ANNALS ; 1 

Or, Researches into the History and Religion of Mankind, from the Creation of the World to I 
the Death of Isaac : (led need from the Writings of Moses and Ollier inspired Authors, copiously 
illustrated and continued by the Ancient Records, Traditions, and Mythology of the Heathen 
World. By Okokuk .Smith, F.S.A. &c. Author of “ The Religion of Anciimt Britain,” &c. 
Crown 8vo. 10s. cloth. * 


SMITH (GEORGE).-PERILOUS TIMES; 

Or, the Aggressions of Antichristian Error on Scriptural Ciiristiafl^t, considered in reference 
to the Dangers and Duties of Protestants. By Geo Smith, K.A.S. &c. Fcp. 8vo. Gs. cloth. 

SMITH (GEORGE). - THE RELIGION OF ANCIENT 

BRITAIN HISTORICALLY CONSIDHItHl): or, a Succinct Aecomitof the several Religious 
Systems which have obtained in tliis Island from tin* Larliest Times tu the Noni.an Conuucst ■ 
including a.i Investigation into the liurly Progress of Krrur in the Christian Church, the* 
Introduction of the Gospel into Britain, and the State of Religion in Rnglaml till Popery had 
gained the ascendancy. By Gnoitut: Smith, I'-A-S. &c. ‘Id Kdition. 8vo. 7s. fid. cloth. 

SMITH.—fHE ENGLISH FLOftA. 

By Sir Jambs Low a no Smith, M.I). I'.iLS., late President of the Linmean Society, &e. 

B volg. 8to. .-fill. P2s. hoards. 

Contents Vols. 1. to IV. The Ki.owaai.vo Plants and the Fkkns, 4 2. 8s. , 

Vol. V. Part l, 1 2s.—C ry ptociamia ; comprising the .Mosses, Hepatica', Lichen?, Characea:, 
and Algie. liy sir YV. J.Hookbk. . 

Jbl. V. Part 2,13s.—'The Fungi— completing tile work, by Sir J. W. IIookiir,' and the Rev.* 
M. J. Berkeley, F.L.S Ike. * 




2H NEW WORKS AND NEW EDITIONS 


SMITH.—COMPENDIUM OP THE ENGLISH FLORA. 

fty Sir J. Smith. 2 d Edit, with Additions, &c. lly Sir W. J. Hooker. 12ino. 7s. 6<1. cl. 
TUB SAME IN LATIN. 5th Edition, 12 mo. 7s. 6d. • 

SMITH-.—AN INTRODUCTION TO TIIE STUDY OP BOTANY. I 

By Sir J. E. 8 m itii, Into President of the Linnean Society. 7th Edition, corrected ; in which ! 
« the object of Smith’s “ Grammar of Botnnjtf* is combined with that of the “ Introduction.” 1 
KvSir William Jackson Hooker, K.H., LL.D., &c. 8vo. witli 3f» Steel Plates, 16s. cloth; ! 
with the Plates coloured, .-£'2. 12s. Oil. cloth. ' 

SMITH (SYDNEY).-SERMONS PREACHED AT ST. PAUL’S ! 

Cathedral, the Foundling Hospital, and several Churches in London; together with others j 
addressed to a Country Congregation. By the late Ilev. Sydney Smith, Canon Residentiary i 
of St. Paul’s Cathedral. Hvo. Pis. cloth. . I 

SMITH.—THE WORKS OP THE REV. SYDNEY SMITH. 

3d Edition, with Additions. 3 vols. 8vo. with Portrait. 36s.cloth. t 

*.* 'I his rollrelifin consists of tin* author's contributions to the Edinburgh ltcvicw-, Peter Flymloy’s Letters on 
the ( atholies, ami other miscellaneous works. ! 

SOPHOCLES, BY LINWOOD. . 

jKOPlI'ICLIS T/*,iG<KD LE S Q-FKIISTITES. Reeensnit, ct hrevi adnotatione instruxit ; 
(jiJLiELMi’s Lin wood, A.ffff^KuiR Christi apttd Oxonienses Alumnus. Hvo. 16s. cloth. 

SOUTHEY’S (ROBERT) COMPLETE POETICAL WORKS; 

Containing all the Author’s Inst Introductions and Notes. Complete in one volume, with | 
Portrait and View of the Poet’s Residence at Keswick, uniform with Byron’s and Moore’s J 
Poems. Hvo. 21s. cloth; or 42s. hound in morocco, by llaydny. 

Also, an Edition in 10 vols. fcp. 8vOj with Portrait and H) Plates, .£'2.10s. cloth; morocco, .-£'4.10s. ! 

SOUTHEY (ROBERT).—THE DCiCTOR, &<•. . ; 

Vol. VI. From the Papers of the late Robert Southey, LL.D. Edited by liis Son-in-Law, ! 
the Rev. John Wood Waiitkr. Post Hvo. 10 s. fid. cloth. | 

*** Tlio Sevqpth Volume, to complete the work, is In the press. 

SOUTHEY ('ROBERT). - THE LATE MR. SOUTHEY’S 

COMMON-PLACE BOOK ; comprising his Readings and Collections in History, Biography, 
Manners and Literature, Voyages and Travels, &c. &e.; systematically arranged. 

[In the press. 

SOUTHEY.—-THE LIFE OF WESLEY; 

And Rise and Progress of Methodism. By Robert Southky. Esq. LL.D. 3d Edition, with 
Notes by the late Samuel Taylor Coleridge, Esq., and Remarks on the Life and Character of 
John Wesley, l;y the late Alexander Knox, Esq. Edited by the Rev. Ciiaulks Cuthbert 
South ky, A.M. Curate of Cockermoutli. 2 vols. Hvo. with 2 Portraits, 28s. cloth. 

SOUTHEY, &.-LIVES OP THE BRITISH ADMIRALS: 

With an Introductory View of the Naval History of England. By It. Southey, Esq. and 
R. Bell, Esq. 5 vols. fcp. Hvo. with Vignette Titles, sL l. 10s. cloth. 

SMUT OP THE WOODS (THE). j 

By the Author of “The Moral of Flowers.” 2d Edition. Royal 8vo. with 23 beautifully- J 
coloured Engravings of the Forest Trees of Great Britain, £1. 11s. 6d. doth. 

STABLE TALK ANf) TABLE TALK; 

or, SPECTACLES for YOUNG SPORTSMEN. By Harry IIieover. 2 vols. 8vo. with 
Portrait, 24s. cloth. 

, "This work will berom** n qr»*n* f-r-nurm- with *»11 who are connected with the turf, the chase, and the 

world of manly sports. It is «mu u m .--., 1 *, « v-l. manner, and contains an immense variety 

of information and enter^j,..n‘u matter.''—W kkklv 

STUBBING.—THE HISTORY OP THE CHRISTIAN CHURCH, 

from its Foundation to A.n. 1492. By the Rev. 11. Stubbing, M.A. &c. 2 vols. fcp. 8vo. 

with Vignette Titles, 12s. cloth. 

STUBBING.—THE HISTORY OP THE REFORMATION. 

‘ By the Rev. H. Stebbino. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth. 

STEEL’S SHIPMASTER’S ASSISTANT; 

Compiled for the use of Merchants, Owners and Masters of Ships, Officers oi Customs, and all 
Persons connected with Shipping or Commerce: containing the Law and Local Regulations 
affecting the Ownership, Charge, and Management of Ships and their Cargoes; together with 
Notices of other Matters, and all necessary Information for Mariners. New Edition? rewritten 
c throughout. Edited by Graham Willmoke, Esq. M.A. Barrister-at-Law;—The Customs 
and Shipping Department, bv George Clements, of the Customs, London, Compiler of 
« “The Customs Guide;—The Exchanges, &c. and Naval Book-keeping, by William Tate, 

Author of “The Modern Cambist.” 8vo. 28s. ckdli; or, 29s. he and. w 
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STEEPLETON; * 

Or, High Church and Low Church. Being the present Tendencies of Parties in tluRChurch, 
exhibited in the History of Frank Faithful. By a Clkroym an. Fcp. 8vo. (is. cloth. 

STEPHENS. —A MANUAL OE BRITISH COLEOPTEI^; ’ 

or, BEKTLES: containing a Description of all tne Species of Beetles hitherto ascertained to 
inhabit Great Britain and Ireland, &c. With a Complete Index of the Genera. By J. F. 
Stepiihns. F.L.S. Author of “ Illustrations of Entomology.” Post 8vo. 14s. cloth. p 

SWAINSON. —A PRELIMINARY DISCOURSE ON THE 

STUDY OF NATURAL HISTORY. By W. Swainson, Ksq. Fcp. 8vo. 6s. cloth. . 

Natural History ani» Classification 
of Fish, Ami*h iiuaxs, ami Repti^.s. By 


W. Swainson, Ksq. 2 vols. fcp. 8vo. 12s. 

Habits and Instincts of Animals. By 
YV. Swainson, Ksq. Fcp. 8vo. with Vignette 
ami numerous Woodcuts, (is. cloth. 

A Treatise on Malacology ; or, the Natu¬ 
ral Classification of Shells and Shell-fish. 
Ufc W. Swainson/d'jsq. Prp.^vo. 6$. cloth. 

A Treatise on Taxidermy ; with the Bio¬ 
graphy of Zoologists, and Notices of their 
Works. By W. Swainson. Ksq. Fcp. 8vo. (is. 


.. A Treatise on thk Natural History and 
Classification of Animals. By W. 

Swainson, Ksq. Fcp. 8vo. 6s. 

Natural History and Classification 
of Quadrupeds. By W. Swainson, Ksq. 

Fcp. 8vo. with Woodcuts, 6s. cloth. 

Natural History and Classification op 
Binds. By W. Swainson, Ksq. 2 vols. 
fcp. 8vo. with 300 Woodcuts, 12s. cloth. 

History and Natural Arrangement of 
Insects. By W. Swainson, Ksq., and W. 

K. Shucknrd, Ksq. Fcp. 8vo. (is. cloth. 

Animals in Mknaokries. By W. Swainson, 

Ksq. Fcp. 8vo. V ignette Title and numerous 
Woodcuts, 6s. cloth. • I 

SWITZERLAND.—THE HISTORY OF SWITZERLAND. 

(In the Cabiuel Cyclopedia.) Fcp. 8yo. with Vignette Title, 6s. cloth. 

SYMONDS.—THE LAW RELATING TO MERCHANT SEAMEN, 

Arranged chiefly for the Use of Masters and Officers in the Merchant Service. With an 
Appendix, containing the Act 7 and8 Vic. c. 112 ; the Regulations under which Lascars may 
be employed; and some forms of Proceedings before Magistrates. By K. W. Sy monos, 
Ksq. Chief Clerk to the Thames Police Court. 3d Kdition. 12nioV>s. doth. 

TATE.—IIOR.ATlUS RESTITUTUS; 

Or, the Books of Horace arranged in Chronological Order, according to the Scheme of Dr. 
Bentley, from the Text of Gesner, corrected and improved. With a Preliminary Dissertation, 
very much enlarged, on the Chronology of the Works, on the Localities, and on the Life and 
Character of that Poet.. By the Rev. James Tate, M.A. 2 d Kdition. 8vo. 12s. cloth. 

TATE.-THE CONTINUOUS HISTORY OF THE LIFE AND 

WRITINGS OF ST. PAUL, outlie basis of the Acts; with Intercalary Matter of Sacred 
Narrative, supplied from the Epistles, and elucidated in occasional Dissertations: with the 
11 ora* Paulina* of Dr. Paley, in a more correct edition, subjoined. By James Tate, M.A. 
Canon Residentiary of St. Paul’s. 8vo. with Map, 13s. cloth. 

TAYLER (REV. CHARLES B.)—MARGARET; 

Or, the Pearl. By the Rev. Charles B. Taylkr, M.A. Rector of St. Peter’s, Chester, Author 
of “ May You Like It,” “ Records of a Good Man’s Life,” fee. New Kdition. Fcp. Hvo. Cs. cl. 

TAYLER (REV. CHARLES B.)—LADY MARY; 

Or, Not of the World. By the Rev. Charles B. Taylkr, Rector of St. Peter’s, Ci 
Author of <4 Margaret, or the Pearl,” &c. New Kdition. Fcp. 8vo. Gs, (id. doth. 

TAYLElt (REV. C. B.)—TRACTAftlANISM NOT OF GOD : 

Sermons. By the Rev. C. B. Taylkr, M.A. Rector of St. Peter’s, ami Evening Lecturer of 
St. Mary’s, Chester; Author of “ Records of a Good Man’S^jj^” &c. Fcp. 8vo. Cs. cloth. 

TAYLER ( REV. C. B.)-D0RA MELDER; „ „ _ , 

A Story of AlsacQ. By Meta Sander. A Translation. Edited by the Rev. C. 11. Tayler, 
Author of “ Records of a G»od Mari’s Ufa,” &c. I'cp. 8vo. with two Illustrations, 7s. cloth. 

TAYLOR (JEREMY).—BISHOP JEREMY TAYLOR’S ENTIRE 

WORKS: with the Life by Bishop Hkker. Revised and corrected by the Rev. Chalks 
Pack Eden, Fellow of Oriel College, Oxford. Tlie Second Volume (the J*irst in the order of 
publication) contains the Life of Christ, cqpiplete. 8vo. 10 s. 6d. cloth. 

\* 'it be completed in Twelve Volumes. Vo!. III. containing the Holy Living and Dying, 
will be published in October. 

TIHRLWALL— THE HISTORY OF GREECE. 

By the Right Rev. the Lord Bishop of St. David’s (the Rev. Connop Thtelwall). ^ New 
Kdition, revised ; with Notes. Vols. 1. to III. 8vo. with Maps, 36s. cloth, To be completed 
in 8 volumes, price 12 s. each. L I ol^IV . in October. 

*** Also, aif Kdition in 8 v9ls. fcp. 8vo. with Vignette Titles, £2. 8s. cloth. 
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r NKVV WORKS AND NEW EDITIONS 


THOMSON’S REASONS. 

Wil^ Notes, illustrative of the Natural History, Biography, Classical Allusions, and General 
Philosophy contained in the Poems. By Anthony Todd Thomson, M.D. F.L.S. &c. &c. 

* Pep. 8vo. p [In October. 

THOMSON’S SEASONS. r 

' EcVted hy Bolton Cornhy, Esq. Illustrated with .Seventy-seven Designs drawn ou Wood, 

\ hy Members of the Etching Club. Engraved hy Thompson and other eminent Engravers. 
Square crown 8vo. uniform with “Goldsmith's Poems,” 21s. cloth ; or, bound in morocco, 
bv Huy day, 3(>«. 

TIIOMSON.-TIIE DOMESTIC MANAGEMENT 0E THE SICK. 

Rtf t M, necessary, in Aid of Medical Treatment, for the Cure of Diseases. By Anthony 
Todd Thomson, M .1). F.L.S. &c. 2d Edition. Post 8vo. 10s. (id. cloth. 

THOMSON (JOHN)-TABLES OE INTEREST, 

At Three, Four, Four-and-n-Hnlf, and Five; per Cent., from One Pound to Ten Thousnnd, and 
from One to Three Hundred and Hxty-tive Days, in a regular progression of single Days; 
with Interest at allthe above Rates, from One to Twelve Months, and from One to Ten Years. 
Also, numerous other Tables of Exchanges, Time, and Discounts. By John Thomson, 
Accountant in Edinburgh. 12mo. 8 b. hound. 

THOMSON.—ENPERltfENTAL RESEARCHES ON THE FOOD 

of ANIMALS and the FATTENING of CATTLE: with Remarks on the Food of Man. By 
ltoBKKT Dijndas Thomson, M.D. of the University of Glasgow. Fcp. 8vo. 5s. cloth. 

TISCTLENDORFE-TRAVELS IN'THE EAST. 

By Constantine Tisciikndokkk. Editor of the “Codex Kplnami Rescriptus,” “Codex ( 
Friderico-Augustanus,” &c. Translated from the; Germau by W. E. Shuckaud. 16-no. 

. Cs. fid. cAotli. 

TOMLINE (BISHOP).—AN INTRODUCTION TO THE STUf'Y 

of the BJ BLK: containing Proofs of the Authenticity and Inspirat ion of the Holy Scriptures; 
a Summary of the History of the Jews; an Account of the Jewish Sects; and a brief 
Statement of the Consents of the several Books of the Old and New Testaments, By Gkoiuib 
Tom link, D.D. F.R.S. 20 th Edition Fcp. 8vo. 5s. fid. cloth. 

TOMLINS.-A POPULAR LAW DICTIONARY ; 

Familiarly explaining the Terms and Nature of English Law; adapted to the comprehension 
of persons not educated for the legal profession, and affording information peculiarly useful 
to Magistrates, Merchants, Parochial Officers, and others. By Thomas Edlynk Tomlins, 
Attorney and Solicitor. Post 8vo. 18s. cloth. 

T00KE.-A HISTORY OE PRICES: i 

With reference to the Causes of their principal Variations, from 1792 to the Present Time j 
Preceded byaSketch of the History of the Corn Trade in the last Two Centuries. ByThomas | 
Took a, Esq. F.R.S. 3 vols. Svo. .£2. 8s. cloth. 

*** Separately, Vols. 1 and 2, 3fis.; Vol. 3,12s. 

TOPHAM.-CHEMISTRY MADE EASY, 

For the Use of Agriculturists. Hy John Topham, A.M. Rector of St. Andrew, St. Mary 
Witton, and St. Nicholas, Droit* ich. 3d Edition. lOmo. 2s. sewed. 

TOWNSEND (CHARLES). - THE LIVES OE TWELVE 

EMINENT JUDGES of tin- LAST anti of tlio 1’HESENT CENTURY. liy W. Chahi.es 
Townsend, Esq. A.M. Recorder of Macclesfield ; Author of “Memoirs of the House of 
Commons.” 2 vols. 8vo. 28 s, c’oth. 

TREVOR; OR, THTNEW SAINT FRANCIS. 

A Tale for the Times. Fcp. 8vo. 6s. cloth. 

TROLLOPE (REV. W.)—ANALECTA THEOLOGICA : ■ 

A Critical, Philological, and Exegetienl Commentary on the New Testament, adapted to the 
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PREFACE 


TO THE TIII It I) EDITION. 


Thu author has endeavoured to render this work more worthy of the marks 
of approbation bestowed on former editions. Several portions of it have been 
entirely re-written, some have been curtailed, others enlarged, and every part 
has been carefully corrected and, it is believed, much improved. Numerous 
recent discoveries in natural history, chemistry, physiology, and practical 
medicine, relating to the materia medica, have been embodied in tins edition* 
which the author ventures to hope will be found to contain a faithful outline 
of the present state of pharmacological knowledge. Notices of many of the 
hiss frequently employed medicinal substances have also been added, so that 
the work now embraces an account of the chief medicinal agents used in the 
civilized world, and may be said to form an 'Encydopwdin of Materia 
Medica. 


It may be objected that in the list of inorganic bodies many agents have 
been retained which are usually classed amongst organic substances; for 
example, thos^ metallic salts winch consist of an inorganic metallic oxide and 
an organic acid. But it has appeared to the author that such compounds 
may with equal propriety be referred to either division: and as their medicinal 
properties are for the most part dependent on their inorganic constituents, 
he has adopted the more convenient plan of noticing them in conjunction with 
the other compounds of*the same bases. The w.V exception to this mode 



V) 


PREFACE TO THE THIRD EDITION. 


of jiroceediiig will be found in the case of the Cyanides, the account of which 
will follow That of hydrocyanic acid, as their medicinal properties are for the 
most part derived from the cyanogen which they contain. 

In the present edition a new physiological classification of the articles 
composing the Materia Medina has been attempted,—with what success the 
author leaves others to judge. He would remind those who may disapprove 
of if? of the insuperable difficulties which stand in the way of a satisfactory 
and unobjectionable classification of medicines on a physiological basis j and 
he would say to the critic, in the language of Horace,— 

“ Si quid uuvisti reetius istis, 

Oaudidus imperii; si non, hisulere meeuin.” . 


EiNsmjR^. Saiuan, 

December ISIS. 
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ELEMENTS 


OF 

MATERIA MEDICA 


Prolegomena, 

(Definitions.) 

Therapeutics ( Iherape.ia , Iherapeutiee, therapentica , from Otpaneuw, 
J cure) is tlmt branch of medicine which has for its object the treatment 
of diseases. It is divided into general ( therapeia. genera lis ) and special 
(, (hernp.eia special is). 

Authors arc not agreed as to the proper limits of Therapeutics. In the most extended 
sense of the word, and which 1 have adopted in the text, it embraces all the known means 
of cure, and consequently all surgical operations. Gucrsent 1 , however, exetudes Amputa¬ 
tions, Lithotomy, Tracheotomy, &c. from its domains, though lie includes Bloodletting, 
Issues, Setous, Acupuncture, and all those operations which are useful in the treatment 
of diseases, by producing modifications of the vital properties. 

Sprongol 2 applies the term lalmmhgia (from targeia, 1 cure, and \l 70 s, a discourse) 
to general therapeutics. 

Aoology ( ucolugia , from &mq, a reined;/, and Adyoe), or iamalolugia 3 
(from "tapn. a remedy ,, and \6yot), is that deportment of therapeutics devoted 
to the consideration of remedies. 

Some authors 4 limit Acology to the consideration of surgical and mechanical remedies. 

The term Materia Methga implies material substances cmployetLin ffhe 
treatment of disease; but, in a more extended sense, it signifies all remedial 
agents, of whatever kind. It is also used to designate that department of 
medicine devoted to the consideration of remedies or medicines. 

Remedies (remedia, from re, and medeor, I heal j avxilia medico) are 
agents used in palliating or curing diseases. 

They are of two kinds: those which operate through the agency of the 
mind ; and Those which act on the body directly 5 . 

’ Dir/mmairr dc Medetine, t. xx. art. ThSrapeutiqw: 1828. 

2 Tvsfjtutwvrs Medica, t. i. p. 7. * 

3 C. II. E. Bisehoff, Die. Lehre non den ehemischen HeihniUehi, Bd. i. 8. 22: Bonn, 18JJ5. 

4 Sprengcl, and C. II. E. Bisehoff, op. snpra tit. 

f Strictly speaking, this division is, perhaps, inaccurate; since we know that changes iti the con¬ 
dition of the brain produce corresponding alterations in thjjstate of the mind; and it may be fairly 
inferred, that changes in the {state of the mental faculties are necessarily associated with some mo- 

\Oh. I. 
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PSYCHICAL EEMEDlES.— Sensations. 


The first may be denominated psychical or mental remedies.* tfye second, 
somatical or corporal. The latter are subdivisible into jriyiyndqrable, 
hygienic, mechanical or surgical, wvA pharmacological agents. 


PART I.—PSYCHICAL OR MENTAD REMEDIES. 

(Rcmedia psych ica). 

Affections of the mind, by their influence over the corporal functions', 
favour or oppose the action of morbific causes, and modify the progress of 
diseases. The methodical application of them as remedies constitutes the 
psychical method of cure? Regarded as therapeutical agents, they arc by 
no means unimportant, or to be neglected; though their employment is neces¬ 
sarily limited, on account of the difficulty experienced in producing, regulat¬ 
ing, and controlling them. 

They arc of two kinds, external and internal 3 . 


1. EXTERNAL AFFECTIONS OF THE MIND. 

( Sensation *.). 

Those mental affections which immediately result from the influence of 
agencies external to the mind, arc denominated sensations or external mental 
affections. They arise cither from influences external to the body {external 
sensations )*, or from organic causes existing within the body {internal sensa¬ 
tions). 

External sensations are frequently excited for therapeutical purposes. Their 
influence over disease is either direct or indirect, ft is direct when the 
effect is the immediate result of impressions made on the sensitive nerves. In 
this case sensations usually act either asexcitautsor as soothing and tranquillizing 
agents. Thus, strong light and loud noises are excitants; while monotonous 
impressions on the auditory or optic nerves dispose to sleep. The influence 
is indirect when the effect arises from internal mental affections suggested by 
the sensations. Thus the remedial influence of music is indirect, because it is 
relerablof not to the mere perception of sounds, but to the resulting emotions. 
In such eases, the effect being due to associated ideas or suggested feelings, is 
not uniform. t 

1. Smell. —Those substances winch are .employed in medicine on account 
of their odour, are denominated Odoraments {Odoramenta). They are used 
for various purposes, of which the following are examples:— 


leeulor alteration in the cerebral substance. If this be true, all remedies are somatical or corporal. 
I5ut at present it is convenient to speak of mental us distinguished from corporal agents, just as wo 
speak of functional as distinguished from organic diseases. 

1 For some pertinent observations on the powerful inCucncn of mental impressions in deranging the 
functions of the body, see Dr. J. Johnson’s Essay on Indigestion, 10th edit. 1840. 

8 J*. 0. Ileil, JUutpsodien* Sher die Annendtmg tier fuyehitehm KnrmHhode atf Geisteszarriit- 
tmgen , 2d Ausg., Halle, 1818. Also, E. F. von Kcuehterslebeu, Lehrbuch der iirztlicheh Seelen/cundc, 
Wien, 1845. 

3 Ou this subject consult Dr. Thomfe Brown’s Lectures on the Philosophy of the Human Mind, 
vol. i. p. 841, 2d edit. 1824. * ( 
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a. Strongly odorous vapours (as of ammonia and acetic acid) arc used, both as preventives 
and remedies, for fainting, and attacks of hysteria and epilepsy. 

/3. Jj’ragrant substances are employed both for the agreeable sensations they excite, and 
for the purpose of overpowering or disguising disagreeable odours. The ptt-poarn or 
scent-jar, the sachet or scent- or sweet-bag, the sweet coffer, perfumedoils, .spirits, and 
waters, scented soaps, fumigating pastils, &e. arc used for these purposes. .Perfumes are 
to be distinguished from substances called disinfectant s; the former disguise, while the 
lat ter destroy, noxious vapours, &e. 

Odorous emanations from young and vigorous animals have been esteemed salutary 1 ; 
and to them have been sometimes, though erroneously, ascribed the beneficial effects 
supposedarise from a residence, in stables 3 ; as well as from the rineient practice 3 of 
putting young, vigorous, and healthy subjects to bed with the old and enfeebled 4 . 

In considering the therapeutical influence of odours, the singular sensitiveness of some 
constitutions (the hysterical chiefly) to perfumes should not be forgotten. The inhabitants 
of Home, especially the females, are remarkable, for this peculiarity. In them, headache 
and numerous other nervous affections are readily produced by the agreeable odour^ of 
flowers and other perfumes 5 . 

2 . Taste. —Sapid substances are frequently employed in medicine for 
affecting the sense of taste, as in the following instances:— 

a. Pungent and acrid substances (as horseradish and ginger) are employed to excite 
the gustatory nerve in ageustia, or loss of taste. 

/3. Hitters, and the substances called condiments, heighten the appetite for food, for 
which we frequently use them in medicine. They probably act, in part at least, by their 
action on the nerve of tast e. 

y. An important object in the. art, of prescribing is to disguise tlm unpleasant, taste and 
smell of medicines by substances possessing a more agreeable flavour and odour 11 . The 
employment of gelatinous and membranous capsules to envelope medicines, lias for its 
principal object the avoidance of tlm unpleasant taste of tlic substances swallowed. 

ft. In some nervous cases, we endeavour to increase the faith of our patients in the 
powerful agency of the remedies employed, by augmenting the odorous and sapid qualities 
of the substances used. 

• 

3. Hearing.—I mpressions made on this sense are useful as remedial 

agents, either by their direct effects, or indirectly by the internal affections of 
the mind which they give rise to. * 

a. Noises act as direct mental stimulants. They check sleep, and are sometimes useful 
by diverting the attention 7 . 

fS. Monotonous sounds (as.the humming of bees, the ticking of a clock, the murmur of 
a rivulet, a dull discourse, &c.) soothe and dispose to sleep. In therapeutics \vc avail 
ourselves of this fact, and combat want of sleep by directing an attendant to read aloud 
and monotonously to our patient. 

y. Silence disposes to sleep. In eases of vascular or nervous excitement of Ihjjpiu, 
in fevers, and in many other eases where sleep is desired, silence should be enjoined. 
Under some circumstances, however, silence “may become a stimulus when sound ceases 
to be so. Thus, a miller being very ill, his mill was stopped, that he flight no* he dis- 

_^H. Cloquet, Osphresiologie; ouTraiie des Odours, dn Sens et des Organes de V Olfaction: Paris, 

2 Bcddoes, Observations on the Medical and Domestic Management of the Consumptive, 

Bond. 1801. • 

3 1 Kings, chap. i. v. 1—4. 

4 Aneedota Sgdenhamiana, p. 62, Loud. 1845. Copland, Did. of Tract. Medicine, vol, i. p. 
475, and vol. in. p. 135. 

6 Sir.James Clark, The Sanative InfluenePof Climate, p. 230, 3d edit., Loud. 1841. Orfila, in 
his Traite de Toxicologie, vol. ii. p. 543, Paris, 1843, has collected several coses of supposed pmson- 
mg by the emanations of odoriferous plants. In the case of Casper Hauser (see Copland a jJicl. 
vol i. p. 474), the most remarkable and singular effects were produced bf odours. 

’ 1 or illustrative examples, see Paris’s Tharmacologia, p. j,43, 9th edit. 1S43. 

“ Quoruudam discutiendsertristes cogitationes; ad quod^ symphoniie, et cymhala, strepitusqne 
proficiuut” (Celsus, lib. iii. c. *18). * 
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turbed with its noise; but this, so far from inducing sleep, prevented it altogether; and 
it did not take place till the mill was set a-going again 1 .” 

8 . Harmonious and melodious sounds influence the mind chiefly in an indirect manner, 
and excite a sensation of either pleasure or pain, according to the nature of the ideas they 
are associated with, or the feelings which they suggest (see Music). 

4 Vision. —On this sense, as on hearing, remedial impressions act either 
directly or indirectly. < * 

a. Strong light operates as a mental excitant, and checks sleep. In bright solar light 
we feel more active, cheerful, and happy; whereas obscurity and darkness give rise to a 
gloomy and depressed condition of mind: lienee, insolation in the opeu air is employed as 
a mental stimulus in melancholy, lowness of spirits, and despondency. 

[i. Different coloured lights exercise, different effects on the mind. Thus, certain tints 
are popularly called cheerful or lively, while others are tunned sombre. Hence, iu the 
treatment of insanity, the colour both of the pal ieut’s chamber, and of the works of art 
which surround it, is not undeserving of attention. Feucliferslcben suggests the use, in 
these eases, of coloured glass for windows and spectacles. 

y. Sleep is promoted by “the sight of any thing waving; as of a field of standing corn, 
or of the hand drawn up aud dowu before the face by a mesmeriser, attracting attention 
much more than an object at rest 2 .” 

8 . Darkness, especially when accompanied with silence, has a calming and depressing 
influence, and disposes to sleep. Hence it is employed in cases of great vascular or 
mental excitement of the brain, and where we desire to produce sleep. In some instances 
it excites great terror. 

«. Fixing the eyes steadily on a single object, as a candle, or a hole in the wall, will 
sometimes induce sleep. 

5. Touch. —Of tlie therapeutical uses made of this sense, the following are 
a few illustrations:— 

a. Gentle friction 3 4 with the fingers on some part of the body disposes to sleep. Its 
sool hing and lulling effects 1 have repeatedly experienced when suffering from severe, 
headache. “ 1 know a lady,” says Dr. Elliot sou 1 , “ who often remains awake, in spite of 
every thing, till her husband very gently mbs her foot.” 

ft. “A combination is still more effective: whence, experience has taught nurses to 
rock, and otherwise agitate infants, while they hum them to sleep 5 .” 

y. Freedom from pain and uneasiness of any kind favours sleep. 

b. In some soporose affections, as poisoning by opium, apoplexy, &o. remedies are 
resorted to which, by exciting the sensibility of the body, are calculated to rouse f ile 
patient, aud prevent, sleep. Various methods of causing pain have been devised : one of 
the oldest, is wtication, or flagellatiou by a bunch of nettles ( Urtica diuica). This prac¬ 
tice Is mentioned by Celsius 6 . 

f. Pectination, or combing the hair, disposes to sleep, and is often resorted to for this 
purpose. 

f.i washing is used to allay cutaneous irritation, and occasionally to provoke sleep. 

17. Rubbing, aud various other kinds of manipulation, are employed as soothing means. 
Dry rubbing is very serviceable in oedema of the limbs. 

6. Titillation libs been suggested and used by Mr. Wardrop 7 as a remedy for paralysis 
(of sensation?). The mode adopted was to pass a feather lightly across the palm of the 
hand, three or four times daily, until laughter was occasioned. 


1 Dr. Robert Maenish’s Philosophy of Sleep, p. 82: Glasg. 1830. 

2 Dr. EUiotson’s Human Physiology, p. 608, 5th edit. 1840. 

3 The friction above referred to should he very light and gentle. Strong or violent friction by 
the hand or horse-hair gloves is used for other purposes; as, for allaying itching and irritation of 
skin, and promoting cutaneous circulation. Dinnefoad’s “ Patent improved Electrical Horse-hair 
Renovators" are, for these purposes, a great improvement over the ordinary horse-hair gloves.—On 
the'subject of friction as a remedial agent, the student may consult Celsus, lib. ii. e. 14. 

4 Op. tit. p. 609. 

“ Ibid. 

6 Lib. iii. c. 2. 

1 Edinb. Med. and Sury. Joufn. vof. viii. p. 197. 
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Monotony.—It has been already stated that monotonous impressions on 
the organs of hearing, seeing, or feeling, are great, provocatives of t sleep. This 
is the principle of the “ metliod of procuring sound and refreshing slumber 
at will” recommended by the late Mr. Gardner, who called himself the 
hypnologist. His method was for some time kept secret, and was first made 
public by Hr. Birins 1 # It is as follows:— 

Let the patient “ turn on Ilia right side, place his head comfortably on the pillow, so 
that it exactly occupies the. angle a line drawn from the head to the shoulder would form, 
and the*, slightly closing his lips, take rather a full inspiration, breathiug as much as lie 
possibly can through the nostrils. This, however, is not absolutely necessary, as some 
persons breathe always through their mouths during sleep, and rest as sound as those who 
do not. Having taken a full inspiration, the lungs are then to be left to their- own action; 
that is, the respiration is neither to be accelerated nor retarded too much ; but a verv full 
inspiration must he taken. The attention must, now be fixed upon the action in vthicli 
the patient is engaged. He must depict to himself that he sees the breath passing from 
iris nostrils in a continuous stream, and th« very instant he brings his mind to conceive 
this apart from all other ideas,” he sleeps. “The instant the mmd is brought to the con¬ 
templation of a single sensation, that instant the seusorinm abdicates the throne, and the 
hypnotic faculty steeps it in oblivion.” 


2. INTERNAL AFFECTIONS OF THE MINI). 

This division of mental affections includes the feelings and the intellect. 

1. The Feelings. 

Under flic denomination at feelings or affective faculties are included 
what, the phrenologists denominate the jtrope/mf.ie« and sentiment*. 

The therapeutical regulation of the feelings or passions is principally 
resorted to in nervous and mental disorders ; and consists iu the repression 
or encouragement of particular feelings according to the circumstances of 
each ease. “ One insane/’ observes l)r. Spurzheiin 2 , “ will behave well by 
veneration; another by fear; a third will be guided by love of approbation, 
often by attention paid to Iris self-esteem; many, by gentle manners and kind¬ 
ness ; melancholic, anxious, and fearful patients, by the greatest mildness.” 
The same author further observes, “ every object which may excite the dersfiged 
feelings must be removed. This is the ease with religious insanity, in pride, 
in melancholy, and in any other feeling. How injudicious is it, thenfa#e, to 
give books to persons insane from religion, or to let them bear sermons, 
which nourish their disorders; or to keep with melancholics a conversation 
on the subject of their despondency.” 

Hope is a mildly stimulating or Ionic passion, which may be beneficially employed in 
most, cases, and which proves injurious m few, if any. Most patients receive, with satis¬ 
faction and benefit, assurances from their medical attendant of the prospect of recovery, 
liven in discas^ of a mortal character, life may be sometimes prolonged by concealing 
from the sufferer the fatal nature of his malady 3 . 

2d* dT* '® a SP» »r flit JH of procuring sound and refreshing Slumber at Will, ]>. 436, 

3 Observations on the Deranged Manifestations of the Mind, or Insanity , Loud. 1817. 

Tor some judicious remarks, by Sir II. Halford, on the duty of the^pbysu-ian, in withholding 
from, or communicating to a pgtient, the probable issue of a dfecase displaying mortal symptoms, see 
London Medical Gazette, vol. vii. p. 602. ] fully agree g-lth the late learned President of the 
College of Physicians, that th< first duty of the physician is, -‘to protract the life of W *>ent by 
all practicable means.” ** ' 
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Faith in t]io beneficial agency of the remedies employed; and confidence in the skill of 
the medical attendant, are important adjuvants in the treatment of most diseases. To 
them both physician and empiric owe part, of their success; and it is, therefore, the duty 
of the practitioner to encourage these feelings in his patient by every legitimate and 
honourable menus. 

The influence of the im/iyimUon on disease has long been known, and is a fruitful 
source of fallacy iu therapeutics. Extraordinary cures have frequently been ascribed to 
inert and useless means, when, in fact, they were referable to the influence of the 
imagination 1 . 

Fear is a depressing and debilitating passion, of whoso power over disease tjjo prac¬ 
titioner lias sometimes availed himself. Thus Bocrlinnve prevented the recurrence of 
epileptic attacks (brought on by a person falling down iu a lit. ill the sight of the hospital 
patients], by directing a red-hot'iron to be applied to the person who should next be 
affected 2 . 

Jieff oval from home, or separation of the insane from their families and society, is an 
important agent in the treatment of lunatics, and the influence of which is referable 
chiefly to the feelings and passions. It *is calculated to act. beneficially, by withdrawing 
the patient from the influence of domestic cirehmslarices calculated to add to, or at least, 
to keep up, the morbid condition, and by presenting new objects to his view, which arrest 
his attention, and excite new trains of ideas 3 . “Persons insane by pride,” observes Dr. 
Spin"/,lieim, “ are seldom cured in the bosom of their family, where they arc accustomed to 
command.” In this ease removal is desirable; so also, in madness from misanthropy, 
jealousy, haired, or malice, removal is absolutely necessary. There arc eases, however, 
where, separation is objectionable ; as where the intellect is not much disordered, and the 
ailnehmcnt of the patient, to his relatives is very strong. 

There, can he no doubt, that (lie injurious effects of coercion or restrain/, formerly 
considered essenl ini to the successful treatment of insanity, are chiefly referable to the 
injured feelings' 1 5 . 

Tlii‘state of the xc.runi feelings frequently demands the attention of the physician. 
.Mania, ge is sometimes recommended to remove the temptation to solitary vice; and, in 
epileptic and <hypoeliondriacal eases, I have witnessed its beneficial effects. There arc 
cities, however, where it may prove injurious, as in diseases of the heart,. . 

2. The Intellect. 

Under flu's head are included both the perceptive and reflective faculties, 
which, as well ns the feelings, may be frequently and advantageously influenced 
for therapeutical purposes. 

The influence of music is referable to this head. It has been employed in the treatment 
of d■rases (especially those of the mind) front- very remote times 6 . The most ancient 
notice of its remedial use occurs in the Bible 11 , where the sacred historian tells us that 
IXiviA cured the melancholy ol' Saul by it. This happened more than a thousand 
/carsTmfrire Christ, The ancient, Greeks also had recourse to music in medicine, though 
Hippocrates makes no mention of it. It, would appear to be principally adapted for the 
elief of the melancholic form of insanity, hut its beneficial effects are very transitory, and 
avc been greatly exaggerated. Esquirol 7 tried it at Charenton in every way, and under 


1 Sec Dr. Hnygnrth’s Of the Jmafmation as a Cause and a Cure of Disorders of the Body, exem¬ 
plified by fictitious Tractors and epidemical Convulsions, in the London Medical Review, vol. iii. 
p. t?S, 1800, also, Dr. Lind’s Treatise on the Scum/, p. 843 at seq. and p. 535, 3^d ed. 1772. 

8 See Dr. Win. Falconer’s Dissertation on the Influence of the Passions upon Disorders of the. 
Roily, p. 100, 2d ed. Loud. 1791. 

3 On this subject consult Esquirol, Des Maladies Mentalcs, t. ii. p. 743, Paris, 1838. Also, 
Prichard's Treatise on Insanity,; and Dr. Conolly On tfae Advantages and Disadvantages of Removal 
of the Patient from Rome, iu the Laurel for April 25t,h, 184(5. 

4 Vor ail account of the non-restraint, system pursued at I lanwejl, see Dr. Conolly’s Lectures in 

the Lancet of Nov. 1, 184.5. In eases of great violence, seclusion in a padded room is substituted 
for bodily coercion. i 

5 T\ A. Steinbeck, Diss. Inaug. de i'fiisices atgue Puiisos, Berol. 1826. 

0 1 Samuel, xvi. 15—23. v 

7 Des Maleilies Mentales, t. ii. p. 538, Paris, 1838. 
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the most favourable circumstances, but with little success. “ Sometimes,” he reports, 
“ it rendered the patients furious, often it appeared to divert them; but ,1 cannot affirm 
that it contributed to their recovery. To the convalescent, however, it, proved advan¬ 
tageous.” A more recent writer (j)r. Conolly) also observes 1 * , that “little regard is pro¬ 
bably due to music as a remedial means, its effects being usually only temporary. Violent 
patients often become silent, and then moved 16 weeping, when the. piano is played to 
them.” As, in the therapeutical employment of music in insanity, our object is to' create 
agreeable emotions, by recalling the nappy events of by-gone times, and by restoring old 
associations and trains of thought, particular attention should he paid to adapt the cha¬ 
racter of the music to the peeuliaril ies of each ease; for it is obvious that what may prove 
bcuclfcial to one patient may be injurious to another. 

lttmmuiug, with nervous, hypochondriacal, and insane patients, rarely proves serviceable. 
This arises chiefly, perhaps, from the circumstance that the malady in these cases is more 
frequently seated iu the feelings than hi the understanding; and wherever strong feelings 
are deranged, little effect is to be expected from reasoning. In many instances i 1 *s abso¬ 
lutely injurious, “by exciting irritation in the mind of the sufferer, who thinks his coun¬ 
sellors are either unfeeling or incredulous towards his complaints'-.” 


PART II.—PHYSICAL BUT IMPONDERABLE 

REMEDIES. 

(Hem alia- pJn/niea.) 

In this part, we have to consider Light, Heat, Electricity, and Magnetism 
as remedial agents. 

1. LUX.—LIGHT. 

{fmmen.) . 

PnopETt'rms of Sola.11 Light. —Solar light possesses several distinct 
properties or qualifies: it illuminates bodies; it raises their Temperature; it 
effects in them various chemical changes; and, on some, it confers the faculty 
of being sell-luminous or phosphorescent. * 

To account for these properties, the corpuscular hypothesis assumes tlm existence of as 
many kinds of imponderable mailer as there, are classes of properties. Thus tliejlumi- 
ualing quality is ascribed to ail imponderable termed light,, the calorific property toWloric, 
the chemical property to tithonieity 3 , and the phosphorogenic property to an imponderable 
which lias not hitherto received a name 4 , but the nudulalory hypothesis exphm^Tie, fTlic- 
npiiiena by assuming the existence of one imponderable or etlierial medium, to the mecha¬ 
nical act ion of whose vibrations or undulations on t he atoms of matter all f !icse*propertic« 
of solar light arc ascribed; the differences in the effects of tliis#ction depending on 
differences in the frequency of the undulations. Of the undulations which excite the 
sensation of colour, the shortest, and most frequent are assumed to produce the sensal ion 
of \ iolet; while the longest, and least frequent give rise; to the sensation of red. The greatest 
chemical effects are supposed to result, from undulations which are more frequent, but 
shorter, than those winch give rise to the greatest calorific effects. Lastly, the 'phospho¬ 
rescence is supposed to arise from the neutralisation of the two electricities which arc 

1 The Uipnrt of the Resident.P/iysin'nn of the Htunreti’Lunatic Asylum, presented to the Court 
Of Quarter Sessions for Middlesex, at the Middlesex Sessions, 1840. 

Change of Air, or the Pursuit of Health and Recreation, Must rati ay the beneficial inttumeu of 
bodily exercise., change, of scene, pure, air, and temporary relaxation , iu sickness and in health, by 

Jam™ Johnson, M.D. 4th cd. 1888. ‘ . 

3 Tuhonmiy, from Tithonds, a beautiful youth with w)jJin Aurora fell iu love I (Draper, Land 
ltd in', tmd l>u.h/. Phil. Hay. 1vol. xxi. 1842). 

Draper, op. eit. vol. xsv. ’|844. 
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separated from each other by the meohanical action of the undulations on the atoms of the 
phosphorescent jpody 1 . 

Physiological Effects. —In the organised world, light performs impor¬ 
tant functions, and acts as a vivifying or vital stimulus 2 . This physiological 
property may be a primary or secondary quality of light; that is, it may be 
an influence distinct in its nature from any of the physical*properties already 
alluded to, or it may be a consequence of them. 

Morning light is popularly believed to exercise a more beneficial influence 
on the nutrition of animals and plants than afternoon light. If this nbtion 
be well founded, it lends support to the opinion that the physiological effects 
of light are connected with the chemical influence of this agent; for, in 
photographical experiments, it is usually found that the rays of the morning 
sun are more effective than those of the afternoon sun. 

Light promotes the nutritive processes ( of vegetables, and is the cause of 
the green colour of plants. That curious phenomenon denominated the 
sleep of plants is supposed to be connected with the absence of light. A 
morbid condition, called etiolation, or blanching, is observed in vegetables 
which grow in obscure places 3 . 

On animals, light operates in a two-fold manner: it promotes their develop¬ 
ment and nutrition, and it acts as a specific stimulus to the eye, as the organ 
of vision 4 . 

( Privation of light disposes to inactivity and sleep. Edwards found 
that it retarded or prevented the hatching of the ova of frogs. The 
disease, called Aniemia or Hypeemia in man, is analogous to the condition 
termed etiolation in vegetables; and, like the latter, is sometimes referable 
to deprivation of light, combined, however, with other deleterious causes 5 . 

Amaurosis (retinitis?) occasionally results from the exposure of the eye to 
strong light. (The effect of the sun-stroke ( coup de soldi, or ictus Solaris), 
in inducing inflammation of the brain, may be, in part, perhaps, owing to the 
influence of the light of the solar rays. 

Uses. —In maladies characterised by imperfect nutrition and sanguification, 
as scrofula, rickets, and aneemia, and in weakly subjects with (edematous limbs, 
&c. |pe exposure to solar light is sometimes attended with very happy effects. 
Open and elevated situations probably owe part of their healthy qualities to 

----- : - 

' E. Becqucrel On the Constitution of the Solar Spectrum. In Taylor’s Scientific Memoirs, vol. 
iii. 1843. » 

3 The phrase vivifying or vital stimuli is used to designate those external conditions necessary to 
the maintenance of life in organised beings; such as heat, air, water, and nutriment. They are to 
be distinguished from the alterative or medicinal stimuli , which, while they cause temporary excite¬ 
ment, ultimately exhaust (see Muller’s Elements of Physiology, by Baly, vol. i. pp. 28 and 57). 

3 For details respecting the influence of light on vegetation, consult J. C. Kbermaicr, Versuch 
riner Geschichte des Lichtes, Osnabriick, 1799; Landgrcbe, Veher das Inch/, vorziwsweise iiher die 
chemischen andphysiologischen Wirkmgen desselbm, p. 187, Marburg, 1884; R. Runt, Researches 
on Light, Lond. 1844; Gardner (of America), land. Edinb. and Dull. Phil. Mag. vol. xxiv. 1844. 
Also, De Candolle, Physiologic vegetdle, t. iii. p. 1069, Paris, 1882.—Stark, in his Allgem. Pathol. 
p. 211, Leipzig, 1888, gives a complete account of the Uterature of this subject. 

4 On the influence of light on animals, see J. C. Eberaaicr, op. supra cit.; E. Horn, JJeber die 

WirWhngm des Lichts auf den lebenden menschliehen Kiirper, Konigsberg, 1799; Landgrebe, op. 
supra cit. p. 870; and W.j?. Edwards, De VInfluence des Agens physiques stir la Vie, p. 394, 
Paris, 1824. / 

3 See the case of the workmen emi*«yed in a French coal-mine, detailed in the Dictionnaire de 
Medr.dne, art. Anomie; and M. Andral’s Treatise on Pathological ‘Anatomy, translated by Drs. 
Townsend^n^.Wesl, vol. i. p. 97. * 
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their position with regard to it. The observations of Dr. Edwards, 
on the influence of light in promoting the perfect development of animal*, 
led him to conclude, that in climates where nudity is not incompatible with 
health, exposure of the whole surface of the body to light is favourable to the 
regular conformation of the body; and he has, therefore, suggested insolation 
in the open air »s a means calculated to restore healthy conformation in 
scrofulous children whose deviations of form are not incurable 1 . 

1. Darkness. 

In all diseases of the eye attended with local vascular or nervous excite¬ 
ment, in inflammatory conditions of the brain, in fever, and in mental irritation, 
whether attended or not with vascular excitement, the stimulus of ligh^proves 
injurious, and, in such cases, darkness of the chamber should be enjoined. 
After parturition, severe wounds, and surgical operations, and in all inflam¬ 
matory conditions, exclusion of strong light contributes to ..the well-doing of 
the patient. Lastly, darkness is employed to promote sleep 2 . In most cases 
where obscurity is indicated, rest and quietude should be enjoined. 

2. Dioptric Instruments. 

When vision is imperfect from defect of focal distance, i. e. from some 
defect of the image-forming parts of the eye, the remedy consists in the use, 
of dioptric or refracting instruments {eye-glasses; spectacles ). In myopi/i 
(i. o. short- or near-sightedness), double concave lenses are usually em¬ 
ployed to counteract the over refractive power of the humors; while, in 
presbyopia ( long- or far-sightedness), convex lenses or magnifiers arc 
generally used to obviate the diminished refractive power of the humouts of 
the eye 3 . These are generally double convex glasses; but, for couched eyes, 
plano-convex glasses are frequently employed, in order to g^ve a larger field 
of vision. 

Lenses, for the above purposes, are commonly made either of flint-glass or 
of Brazilian quartz 4 . The latter, called pebble, has the advantage of greater 
hardness, and it is not, therefore, so readily broken or scratched 5 . The 
diathermancy of quartz is about the same as that of mirror-glass 6 . 


1 Op. supra tit. p. 401. 

2 See p. 4. 

3 In opticians’ shops two trial boxes, or frames of sight, are kept; the one coropriseffcthe range of 
double convex, the other of the double concave lenses. These are used for frying myopic or pres¬ 
byopic eyes. 

4 Quartz presents some remarkable optical phenomena. It possesses the property of double 
refraction in the direction of its axis. Jn this it differs from every other known uniaxial crystal. 
Moreover, when a plane-polarised ray is transmitted through a prism of quartz, the two pencils, into 
which the ray is divided, are, at their emergence, elliptically polarised (Airy, in The Transactions uj 
the Cambridgt^PhilosopUcal Society, vol. iv. 1838). 

r ‘ Lenses made of amber are readily scratched, and soon lose their polish. 

Melloni, Taylor's Scientific Memoirs, vol. i. p. 1. The transcalency or diathermancy of several 
transparent solids is as follows;— 


Of 100 rays of heat proceeding from tHc flame of an Argaud lamp, there were transmitted by 


Rays trarnmitled. 
Mirror glas%. 63 

C JUurn. 13 

. 62 | ^Uphate of copper (diaphanous) 0 

ts Mellon! ascertained the relativesdiatherinancy of flint-glass, mirror 
iptate) glass, and crown-glass, to be respectively 65, 63, an# 40. 


Mays transmitted. 

Hock salt. 92 

Iceland spar. 62 

Quartz. f. . 62 
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.Occasionally lenses of other forms than those above enumerated are employed; but the 
qply one deserving of special notice is the periscopie or meniscus (concavo-convex) lens, 
recommended byllr. Wollaston 1 * , for enlarging the field of vision 3 . 


Double Convex Lenses, for 
Long-sightedness. 

Convex Lenses, 
for Couched Eyes; or 
Cataract Glasses. 

Double Concave Lenses, for 
Short-tightedness. 

Sights. 

Inches Focus. 
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3. Chromatic Instruments. 

In some affections of the eye (popularly known as weakness of sight), 
coloured glasses are employed, with occasional relief, to diminish the intensity 
of light. Those with a neutral or gray tint (or twilight tinge), recommended 
by Mr. Mayo 4 * , prove the most agreeable to the eye. 

White light is most fatiguing and hurtful to the e/c 6 7 . The disease called snow- 
blindness, which sometimes results from the long contemplation of a country covered 
with snow, is probably retinitis 8 . 

Both red and yelloif 1 light are injurious to the eye. To the excess of the yellow and 
red rays in common artificial light, may be in part ascribed the baneful influence of tliis 
light, uf causing impaired vision. Two modes of preventing its ill effects have, been sug¬ 
gested; viz. the addition, by reflection, of the blue rays that are deficient (as by the use 
of cduic^yjjpe shades or reflectors around the flame); or the subtraction, by absorption, 
of the red of yellow rays that are in excess (as by passing the light through blue glass, 
or some ot]jer transparent medium of a blue tint 8 ). 


1 Nicholson's Journal, Vvotavu. and viii. 

5 Tor further information restating spectacles, consult Mackenzie's Practical Treatise on Diseases 
of the Eye, pp. 784 and 792, 3d (Vlp. land. 1840; Kitchener's Economy of the Eyes, Part 1— 
Spectacles, 2(1 edit. Lend. 1826; nlSiiCox’s Spectacle Secrets, Ixmd. 1838. 

:i A concave glass of a given number (7to; n( ,[ ie8 f ocu9 ; 8 considered to be equivalent to a convex 
,glass of the same number of inches locus because, when superposed, the refraction offthe one exactly 
neutralises that of the other. M 

4 The Philosophy of Living, Loud. 1*38. 

6 The intense light caused by the igw^tion of ^harconl gnd the combustion of metals, effected by 
the voltaic battery constructed by h* r . Grove’, has produced on myself, as well as on some 
friends? temporary blindness. The Symptoms (which lasted two days in my case) were those of 
retinitis, with profuse lachry*ation. j 

0 Mackenzie, op. supra at. p. aOy.—dKenophon {Anabasis, lib. iv.) speaks of snow-blindness. 

7 Hence, amber lenses, as well a i amtwr-coloured glass lenses, are oWectionable. 

8 See Dr. James Hunter’s work, f)n the Influence of Artificial lay hi in causing impaired Vision, 
Edinburgh,* 1 74P. 
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i Effects of Heat on the Animal Body. 

Orem, blue, indigo, and violet lights are much less injurious than either red or yellow. 
Spectacles of these colours have been made for the use of those suffering # with sensitive 
eyes; but they are inferior to the neutral tint before mentioned; since, after their removal 
from the eyes, every object sometimes presents for a short period complementary tints; 
shewin"’ that these colours have fatigued the retinse. 

All (fark-coloured glasses, however, and especially black crape spectacles, are objection¬ 
able, on account of tn*ir greater power of abserbing and radiating caloric, by which they 
prove heating to the eyes . * 

2. CALOR.—HEAT. 

Physiological Effects. —All living beings, but especially me. animals 
denominated warm-blooded, generate heat. To all a certain temperature 
(which differs in different individuals) is essential to the maintenance ofclife; 
and hence caloric or heat is a vital stimulus 2 . Increased beyond a certain 
degree, it ceases to be vivifying: it may cause inflammation or apoplexy; it 
may exhaust by its prolonged stimulant operationor, when its aetion is very 
violent,* it may decompose the organised tissues by its chemical influence. 

The effects of caloric on living beings are threefold, viz.:— 

1. Physical ; including erpansum or dilatation, fluidity, and augmented temperature. 

2. Chemical; comprising increased tendency to changes of composition- and decomposition. 

il. Dynamical, Physiological, or Vital ; comprehending all changes in the condition of the 
vita! properties produced by heat. These changes are of two kinds, 

a. Primary ; exaltation, excitement,, or augmentation, of vital action. 

/3. Secondary; exhaustion, or diminution, of vital action. 

a. On Vegetables. —A certain degree of heat promotes all the vital pro¬ 

cesses of plants. It accelerates germirtation, the growth and development of 
%11 vegetable organs, inflorescence, fecundation, and the ripening of the fruit; 
and it quickens the movements of parts susceptible of motion. Too elevated 
a temperature, accompanied with dryness, deranges the health of plants 3 ; 
and an intense heat decomposes the vegetable tissues. * 

b. On Man and other Animals 4 .—A certain degree of external heat 
(different in different beings) promotes the vital manifestations of animals, and 
hence we denominate it. an excitant or stimulant. Its prolonged operation, 
however, is followed by debility and exhaustion proportionate to the previous 
excitement. 

a. Effects of heat applied topically .—The effects of topical _ he^t are, 
first, a sensation of warmth, redness, turgescence, and a slight augmentation 
of temperature of the part heated. The diameters of the minute, capillary 
vessels expand under the influence of caloric, and thus the red blood-disks 
are enabled to enter tubes which were previously impervious to them. The 
augmented volume of the part arises, therefore, in a great measure from the 
presence of an increased quantity of blood; but in part also from the physical 
-— -•---—- 

1 Melloni {op. supra cit.) ascertained the diathermanous properties of coloured glasses to be as follows:* 

Of 100 incident rays, there are transmitted by 

Coloured glass. Rags transmitted. Coloured glass. ' Rays transmitted. 

Deep violet. 53 Bright yellow. 34, 

Vivid red .,. 47 Mineral green. 23 

Clear bine .. 42 Very deep blue . 19 

2 See foot-note at p. 8. f* , ’ 

2 De Candolle, Physiologic VSgetale, t. iii. p. 1098. . 

Sec Stark’s Allgem. Pathol. S. 226 and 1170, Leipzig,•! 839, for the literature of thi s subject. 
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dilatation of the solids and fluids caused by their augmented temperature. 
The living tissues become more relaxed, soft, and flexible, under the influence 
of a moderate heat, and^dmit of a more rapid transpiration. 

* Araicire violent degree bf hhat causes turning pain, redness, and vesication. 
A still more intense heat destroys vitality and -organisation. . Whenever a 
large portion of the surface of the bdly feitestroyed (as i® burns and scalds), 
•mrea^onstitutiohahtdisturbance. or even death, results from the shock given 
NS^fn^iitrvbfrc^’SteW. Acute ulceration of the duodenum is not an in¬ 
frequent cause of death in cases of severe burns 1 * . 

/I. Effects of heat applied to the whole body. —If the whole body be 
subjected to an elevated temperature, not incompatible with prolonged life, 
its effects are manifested first in the vascular system, and in the organs con¬ 
nected therewith. The superficial vessels enlarge; the skin becomes redder ; 
and the pulse quicker and fuller: respiration is more frequent; the animal 
heat is augmented; and the expired air is hotter, and more loaded with 
vapour. 

Increased exhalation (first of insensible and vaporous matter, then of visible 
and liquid sweat) and augmented secretion of the periphery soon succeed. 
The rapid conversion of a liquid into an aeriform fluid (insensible perspiration) 
is attended with the production of cold; and thus animals are enabled to 
counteract external heat, and to maintain nearly their original temperature, 
when exposed to a temperature considerably higher than that of their own 
bodies, by the increased perspiration which they suffer’ under these circum¬ 
stances. The determination of the surface, and the increased transpiration 
and secretioipof the skin, are attended with a contemporaneous diminution of 
activity in some of the internal organs. Thus, the secretion^ of the kidneys 
and of the mucous membranes are diminished in consequence of the increased 
secretion and exhalation of the skin. 

C 

The nmt ually-antagoiming influence of determinations of blood trt different parts—as 
well as of tbc secretions of different tissues—is a circumstance the. knowledge of which is 
of great practical value in therapeutics’. 

The augmented secretion of bile, and the tendency to hepatic diseases, so 
commonly observed in Europeans when they hecome residents in warm climates, 
are other effects of the continued operation of heat on the, body 3 4 . 

IhasCttuit, aided by inactivity and excess of food, is capable of inducing hepatic disease, 
is well shown in the case of the goose. The celebrated path tie foies gras, prepared at 
Strasburgaand Metz, are made from the artificially enlarged livers of geese. The birds 
are shut up in coops, within heated rooms, and are frequently crammed with food. 

Relaxation of the living tissues is another consequence of the employment 
of moderate heat. This effect, which is best observed when, moisture is 
conjoined with caloric, commences first in the part to which heat is applied: 
and, when the whole surface of the body lias been subjected to Sm increased 
temperature, its relaxing influence sofln extends to internal parts: hence arise 
atony, diminution of muscular power, a feeling of languor or fatigue, and an 
indisposition to corporal exertion. r 


1 See Mr.Curling’s casesein the Med. Chir. Trans, vol. xxv. p. 260. 

’ See some valuable remarks tm thc:*“ antagonism" of the secretions, in Muller’s Elements of 

Physiology, by Dr. Baly, vol. i. p. 47$** J' ^ 

4 hieing {Animal Chemistry, pjv 23 amt 24, Loud. 1842) regard* hepatic diseases as diseases 
" arising fg[express of carbon.” 
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The primary effect of moderate heat on the nervous system is excitation; 
the secondary effect, exhaustion. In the first instance sensibility is agreeably 
promoted, the fiction of the voluntary muscles assisted, and ttte intellect 
somewhat exalted. But to these effects succeed languor, relaxation, listless¬ 
ness, indisposition to corporal and mental labour, and tendency to sleep. 

The languor, indolcn.ee. and relaxed fibres,, so commonly observed in the inhabitants of 
tropical climates, lire prroably to be ascribed in a great measure to the exhausting and 
enervating influence of external heat. _ 

Las%, the prevailing maladies of hot climates may be referred to as farther 
illustrations of the effect of continued heat on the body. Fevers, diarrhoea, 
dysentery, cholera, and liver diseases, may be regarded as the special maladies 
of the burning equatorial regions. 

The exhaustion which follows the excitation caused by heat and o^ier 
stimuli, would seem, to use the words of Muller 1 , to “ show that the organic 
force is consumed, as it were, by the exercise of the functions;” and, to 
employ a simile of Dr. Priestley 2 , we may say, that as-a candle burns out 
much faster in oxygen gas than in air, so we may be said to live out too fast 
when under the exciting influence of an elevated temperature. 

Uses.—A s a remedial agent, heat serves several important purposes. It 
is employed— 

1st. To produce local or general excitation of the nervous and vascular 
systems. 

a. To restore the circulation and temperature to thfeir natural standard. Examples .—, 

Bottles of liot water to the feet in coldness of the extremities; warm or hot baths in 
asphyxia from drowning, in collapse from cholera, fevers, &c.; warm baths, or exposure 
to the rays of a common fire, in old paralytic cases with feeble circulation and cold 
extremities. * 

b. To equalise the distribution of blood, and thereby to cheek a preternatural afflux To 
other organs. Examples. —Warm applications to the feet to relieve determinations of 
blood to the brain; warm baths in some internal diseases attended with coldness of sur¬ 
face, or which appear to be eonuceted with the disappearance of a outafleous eruption; 
warm baths and fomentations in gastritis, enteritis, cystitis, and nephritis. • 

2udly. To re-establish or augment secretion and exhalation. $ 

a. To promote diaphoresis. Examples .—Warmth to the skin to promote the operation 
of sudorific medicines ; warm baths and warm clothing in diabetes relieve the dry and 
uuperspirable state of skin, and check the excessive secretion of urine; they arc also 
important remedial agents in granular disease of the kidney; warm vapour and water 
baths in colds, rheumatic affections, scaly diseases, &c. 

b. To promote menstruation. Example. —Warm baths in amenorrhma. 

c. To promote exhalation and secretion from the air-passages. Example.— -^halation 
of warm aqueous vapour in irritable conditions of the air-passages. • 

3rdly. To relax tense, rigid, or spasmodically-contracted tissues. 

a. To reduce the contractile power and tension of muscular and other tissues, and 
thereby to favour the reduction of dislocations and herni®. Example.- —Warn baths pre¬ 
vious to the attempted reduction of old dislocations and of strangulated hemiic. 

b. To soften.tissues which are pretematurally rigid. Example. —The warm bath, with 
shampooing, in rheumatic stiffness And rigidity .’ 

c. To relax spasm. Examples. —Warm oaths and fomentations in tetanus, colic, passage 
of urinary or biliary calculi, spasmodic retention of urine, &c. 

4<thly. To sooth and alleviate pain, whether inflammatory, spasmodic, or 
neuralgic. 

1 Op. cit. vol. i. p. 62. I* • 

2 Expen-ments and Observations on different kinds of Mr, vol*. ii. p. 169, Birmingham, 1790. 
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a. To alleviate inflammatory pain. Examples. —Warm water and poultices to burns 
and scalds, to inflamed and suppurating parts, ulcers, inflamed piles, &c. They relax, 
tissues, and thereby relieve pain from tension. 

b. To allay spasmodic pain. Exatmples. —Warm baths and fomentations in strangury, 
colic, passage of calculi, &c. 

c. To allay neuralgic pain. Examples. —Fomentations in toothache, faceaehe, earache, 
&c.: warm baths in neuralgic dysmenorrhoea, &c. 

5thly. To promote tlie termination of inflammation and its consequences 
by facilitating certain organic changes. 

a. To promote the resolution of inflammation. Example. —Warm fomentations and 
poultices to inflamed parts. 

b. To promote suppuration. Example. —Warm fomentations and poultices to boils. 

c. To further the escape of pus from abscesses. Example. —Poultices to abscesses 
after they have been opened. 

d. To promote the separation of sloughs. Example. —In some forms of gangrene 
poultices are useful by promoting the throwing off of the slough. 

6tlily. To burn or destroy chemically*. 

a. To destroy poisonous substances introduced into the living tissues. Example. —The 
acf.ua! cautery in bites by rabid animals. 

b. To destroy morbid growths. Example .—The actual cautery to destroy fungus of 
the antrum. 

c. To stop hemorrhage. Example .—A hot iron applied to the mouth of the wounded 
vessel or vessels. 

d. To produce revulsion or counter-irritation. Examples. —Steam, boiling water, heated 
metals, moxa, &c. applied to the skin to relieve diseases of internal parts. 

e. To open abscesses, close fistulous sores, &e. Example. —The actual cautery is occa¬ 
sionally applied in these cases. 

Contraindications. —The most important circumstances which contra¬ 
indicate the employment of heat are— 

1. Great, vascular excitement, plethora, aneurism, dilated heart, hemorrhage, Sc. 

2. Great relaxation and flabbiness, especially in the superficial organs. 

3. Profuse secretion and exhalation. 

4. Great nervous excitability with little power. 

Methods of augmenting the Temperature of the Body. —There are 
three modes of promoting or raising the temperature of the body:— 

1. By communicating sensible heat from without, either by the application of heated 
substances to flic body, or by the introduction of radiant heat. 

2. By diminishing the cooling influence of surrounding bodies; as by the use of clothing 
m l adout,rdistances which are bad conductors of caloric. 

3. By augmenting the generation of animal heat within the body; as by active exercise, 
friction, and the use of medicines or foods which accelerate circulation and respiration. 

Of these three methods, the first is the one which is the special object of 
our present inquiries. 

The communication of heat to the body may be effected either by radiation 
or conduction. Radiant heat may be derived either from the sun, or from 
artificially-heated substances. Conducted heat may he derived from either 
dry or moist substances, and its effects vary somewhat as it comes from the 
one or the other of these sources. 

1. Radiant heat:— 

*- a. From the sun (solar heat). 

b. From artificially-heated substances (artificial radiant heat). 

2. Conducted heat:— t v 

a. From dry substances (dry heat). 

b. From moist substjnes (moist heat). 
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Radiant Heat—Conducted Heat ; —Dry Heat. 

1. Radiant Heat. 

1. Solar Heat.— The ancients 1 were well acquainted with the salutary 
influence of solar heat on the human frame “and frequently employed it for 
therapeutical purposes. 

Exposure to the solar rays, or, as it is termed, insolation (insolatio, apri- 
catio, solicatio, licMosis —, may be employed as a stimulant to 
promote circulation and warmth, in the old, debilitated, and paralytic. It is 
also valuable in scrofula and anaemia, and as a restorative after lingering 
and painful maladies. 

The head should be carefully guarded from the direct influence of the sun, in order to 
prevent the occurrence of the sun-stroke, or ictus solans, before referred to. The skin 
also slioidd be protected, to prevent the production of erythema or erysipelas, which some¬ 
times arises from the direct action of the sun on the naked skin. 

Eaure employed the solar rays, concentrated by a burning glass, to stimu¬ 
late indolent ulcers, especially those which follow frost-bites. Formerly 
cauterisation was effected in the same way 2 . 

2. Artificial Radiant Heat.— Exposure to the rays of a common fire is 
resorted to, as a stimulant and ealefacient, in old paralytic and other cases at¬ 
tended with coldness and blueness of the extremities, and with other symptoms 
of insufficient circulation of the blood. 

The heat radiating from a burning body (as a candle), or ignited iron, is 
sometimes employed as a stimulant to produce rubefaetion in the tract of the 
vertebral column, in paralytic and neuralgic affections of the spinal cord. 
“A much more durable impression of heat,” observes Muller 3 , "better than 
moxa or the actual cautery, is produced by bolding a burning candle near to 
the affected part for a long time, so as to produce pain; by which means all 
the beneficial effect of heat is obtained, without the formation of an eschar 
and the subsequent suppuration, which is often of no service. The mode in 
which the caloric acts in these cases is not evident.” 

The radiant heat from a red-hot iron or burning coal has been employed 
as a cautery to check hemorrhages, and to promote the reduction of prolapsus 
of the rectum and uterus, and. of hernia. This practice constitutes the 
cauterisation objective of the French writers. 


2. Conducted Heat. 
a. Dry Heat. 

Under the head of dry heat (calor siccus) are included hotair, bottles filled 
with hot water, hot sand, &c. 

1. Hot Air Bath. —Air, at a temperature of from 100° to 130° F. is 
stimulant and ealefacient, but is less relaxing and soothing than moist vapour. 
When require® to operate as a sudorific, a temperature of from 90° to 100° F. 
(Dr. Gower says 85°) is found most advantageous. The hot air bath is 


1 Hippocrates, De Mortis, lib. ii. 66 and %8; Celsus, lib. i. cap. 2 and 3 ; Calais Aurelianus, 
Mart. Chronic, lib. iv. cap. 2. • 

Maijolin, in Diet, de Medecine, art. Cauterisation. Most, in his Enpyklopiidic der gesammten 
medusas. u. chirurg. Prams, Leipzig, 1837, art. Insolatio, citesjllresig, Be solicatione, outgo insola- 
tumc veterum. Lips. 1737 : and Richter, Biss. Insolatio, sm poteslas solis in corpus humanum, 
rotting, 1747 . 

J Op. Cit. vol. i. p. 59. 
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applicable as a remedial agent when the blood has receded from the super¬ 
ficial parts of the body, ajid the internal organs are in a state of congestion; 
as in some forms of fever, a»d in spasmodic cholera; and also in' asphyxia 
from drowning, and from some other causes. But it is inferior, for these pur¬ 
poses, to either hot water or hot vapour baths. It has been used also in 
chronic rheumatism, stiffness of the joints, and chronic §kin diseases, especially 
the dry scaly eruptions 1 . 

The medicated hot air bath is prepared by impregnating the hot air with 
some gas or vapour ; as with sulphurous acid gas, or chlorine 2 . 

2. Solid Stjbstanoe»s««j)se tempebatitbe does not exceed 100° E.— 
Bottle* fitted with hot wat l ^jjfc re applied to the feet to excite the circulation 
and augment the warmth of the body, in various diseases attended with cold 
extremities. The same remedy is conveniently applied to the abdomen, to 
remove spasmodic pain. Hot mud [arena calida), enclosed in a bag or 
bladder, may be employed for similar purposes. It is used as a bath 3 
in the maritime departments of the South of France 4 . It operates as a 
stimulant and sudorific, and is employed in rheumatism, spasm, paralysis, &e. 5 
Hot ashes or bran■ have been applied to similar uses; as also hot bricks. 
The leaves of the common birch (Betula alba ) are employed in Sweden 6 . 

The animal heat of young and healthy persons [accnbitus junioris) 
has also been employed in cases of extreme exhaustion with great depression 
of the temperature of the body, especially in the aged It .is a very ancient 
practice, having been adopted in the case of King David 7 . Sydenham was 
particularly partial to it, and speaks of its efficacy with great confidence. He 
says the heat applied by it is more agreeable, bland, moist, equal, and perma¬ 
nent, than that of hot clothes 8 . The warm skin of a recently-killed animal, 
particularly that of a sheep, wrapped round the body of the patient, the wool 
outwards, has likewise proved advantageous 9 . 

3. Metal heated to 2If 3 .—The late Sir Anthony Carlisle 10 proposed to 


1 For father information respecting the Lot-air bath, consnlt the Cydopcedia of Practical Medicine, 
vol. i. p. 266, art. Warm-Air Path, by Dr. Forbes.—Also Dr. Gower’s Auxiliaries to Medicine, 
Loud. 1819, Tract 1, An Account of the, Sudatorium. 

Various easy inodes of making a hot-air bath have been suggested. A very simple method is that 
recommended by Mr. Alcock {Lancet, 1825-6, vol. ix. p. 862). It consists in burning spirit in a 
cup or saucer under a blanket; the patient lying on the bed with his head and face outside the blanket, 
fc> tjU-iH ^ is not fit for respiration. The blanket is supported over the hod by a cord. 

1 See Chlorine and Sulphurous Acid. 

8 Th^. phrase balneum arena is incoryeet. Celsus (lib. ii. cap. 17) iimits the tenn balneum to a 
water-bath artificially heated in a private house. 

4 Scbwilgue, Traite de Matibre Medicate, t. ii. p. 324. 

8 The practice of sand-bathing, called sdburration or arenation (saburratio, arenatio, vel psam- 
mismus, fyap.putrp.is, from tyippos, sand,) is very ancient pairing, De balneis arte parandis. Dies. 
Tnattff. Berol. 1887; Sutherland, Attempts to revive Antient Medical Doctrines, vol. i. p. 48, Lond. 
1763). It is allied to mud-bathing or Mutation (illntatio ), hereafter to be noticed. Lind {Treatise 
on the Scurvy, 3d ed. 1772, p. 534,)' mentious a common practice among the ^Buccaneers, in the 
West Indies, of burying in the ground (the head hang left above ground) patients affected with 
scurvy. They were permitted to remain thus interred for several hours, until a profuse sweat ensued. 
I have recently hud under my care, in the Londou Hospital, a sailor who had been twice thus buried 
in tbe West Indies for the cure of scurvy! 1 • 

* Bergius, Materia Mpdica, t. ii. 778, ed. 2da, Stockh. 1782. 

c 1 Kings, eh. i. 1—-4, 

8 Sydenham, Opera omnia, ed. G. A. Grcenhill, M.D. Lond. 1844, p. 55.—Also Anecdota 
ouitnhamiana, p. 62, Oxford, 184m 

* Copland, Diet, of Tract.- Med. vol. iii. p. 135. 

0 Lancet, 1826-27, vol. xi. p. 81 j and 384. 
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excite speedy vesication by the application to the skin of a polished plate of 
metal heated to 212® by immersion in boiling water. He recommended it 
as a substitute for cantharides, than which he declared it to be less painful; 
while it is not liable to cause strangury. 

4. The Actual Cautery ( Cauterium actuate). —Several agents have 
been employed as actual cauteries, viz. red-hot iron, moxa, and th tjlame of 
hydroyen. The first, however, is the one generally referred to under the 
name of the actual cautery. The two latter will be noticed in subsequent 
parts of •the work 1 . 

In this country the actual cautery (red-hot iron) is seldom used. It is some¬ 
times resorted to as a styptic, when the hemorrhage is from a great number 
of small vessels, or from a vessel so sitgated that the ligature cannot be 
applied. It is also used to destroy morbid growths which cannot be readied 
by the knife—-as fungus of the antrum; to stop caries, to excite an artificial 
ulcer, to open abscesses, to close fistulous ulcers, to decompose the venom or 
poison in bites by poisonous or rabid animals, and, in epilepsy, to destroy the 
part from whence the aura epileptica sets out 3 . 


Under tire head of moist heat (cat or humidus) are induded warm aqueous 
vapour, warm water, and warm moist solids. 

a. Aqueous Yapour. 

1. The Yapour Bath. —The general effects of the vapour bath are those 
of a powerful stimulant and sudorific. Lt softens and relaxes th« cutaneous 
tissue, expands the superficial vessels, accelerates the circulation of blood* 
augments the frequency of the pulse and respiration, aud produces copious 
perspiration. These effects arc succeeded by a feeling of languor, and a 
tendency to sleep. 

• If the whole body be immersed in vapour, which is consequently inhaled, 
the temperature should be a little less than if the trunk and limbs alone arc 
subjected to its influence; because the inhalation of vapour stops the cooling 
process of evaporation flfbm the lungs. The following is a comparative view 
of the heating powers of water and of vapour, distinguishing the latter 
according as it is or is not breathed 3 :— 



WAtf.b. 

Vapour. 



Not breathed. 

Breathed. 

Tepid hath . 

85° — 92° 

96° — 106° 

90° — 100° 

Warm bath . 

92 — 98 

106 *— 120 

100 — 110 

Hot In^h . 

98 — 106 

120 — 160 

no iso 


The vapour bath is distinguished from the hot air bath by its soothing, 
'daxing, and greater sudorific influence: from the hot water bath, by its 

* 8ee Hydrogen, and Artemisia Moxa. 

For further details respecting the actual cautery and cauterisation* see Percy’s Byrotechnie 
nrurgicale pratique, Paris,-1811 , Marjolin, art. Cantere • and Cauterisation, in the Diet, da 
'edeeme and Sanson, in the Diet, de Med. et Chir. pratiques. 

Hr. Fpt*bes, Cyclopadia. of'fractieal Medicine, art. Bathing, vol. i. p. 265. 

VOL. I. c 
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inferior power of communicating heat, by its greater sudorific tendency, and 
by its causing scarcely any superficial compression of the body, whereby it 
does not 'occasion the prcecordial oppression experienced on entering the 
water bath. 

The vapour bath, like the hot air bath, may be employed when the blood 
has receded from superficial parts, and congestion of jjiterna! organs has in 
consequence occurred; as during the cold stage of intermittent fever, in 
malignant cholera, and during the stage of chilliness which ushers in various 
febrile complaints. But its great value is experienced when our object is to 
relax the skin, and to produce profuse sweating; as in chronic rheumatism 
and gout; in slight colds from checked perspiration; and in chronic skin 
diseases accompanied with a dry state of the cutaneous surface. In old para- 
lyti c cases, without signs of vascular excitement of the brain ; in some uterine 
affections, as chlorosis, amenorrhcea, and irritation of the womb; in dropsy of 
aged and debilitated subjects; in old Kver complaints; and in some scro¬ 
fulous affections, it is occasionally employed with advantage 1 . 

In this country it is employed for therapeutic purposes only; but in 
Egypt, Turkey, Persia, and some other parts of the East, and in Russia, it is 
in common use as a hygienic agent and luxury; and is accompanied by a 
process of friction, kneading, and extension of the muscles, tendons, and 
ligaments, constituting the mausint/ 2 of the Egyptians, and the slktmpooitnj 
of the East Indians. In rigidity and stiffness of joints this process sometimes 
proves of considerable service. 

The Russian vapour hath have been long celebrated. The vapour is produced hv 
throwing water over red-hot, stones, its temperature, according to LyalP, is from 122° 
to 144‘5°F. * Besides being exposed to the influence of this vapour, the bathers are sub¬ 
jected to a system of friction, flogging with the leafy branches of the birch, and affusions 
of warm or cold water. It is customary with them to issue from their bathing-houses, 
while quite hot, and, in the summer, to plunge into cold water,—in the winter to roll 
themselves naked in the snow, without sustaining injury or ever catching cold 4 . Bremner 5 
describes the supposed bracing effects as being all imaginary; and declares that the prac¬ 
tice of bathing followed by the Russians rapidly enervates and undermines the constitution. 
Several medical writers 6 have borne testimony to the efficacy of the baths in alleviating 
rheumatism. 

The Egyptian vapour baths are in constant and general use. The bathers, having been 
subjected to the operation of massing already alluded to, are then rubbed, and afterwards 
washed 7 . The Turkish 8 and Persian? baths arc somewhat similar. 

__ _ _ _ - _ _ 

1 For a more detailed accouut of the uses of the vapour bath, the reiser is referred to Dr. Gibney’s 
Treatise^'on the Properties and Medical Application of the Vapour Utah, Loud. 1825. 

2 Master, from the Arabic verb masses, to touch lightly. Sec Savory’s Letters on Egypt, vol. i. 
p. 130, 2d edit. Lond. 1787. 

3 Character of the Russians, p. 112, Lond. 1823.—Mr. Lyall has given a plan of the Russian 
baths. 

4 Dr. E. D. Clarice’s Travels in various Countries of Europe, part i. p. 143>et seq. 

3 Excursions in the Interior of Russia, vol. i. p. 185, Lond. 1839. 

8 Dr. Granville’s St. Petersburgh, vol. i. p. 509, Lond. 1828. 

7 For a description and representation of the Egyptian baths, consult Description de VEgypte, 

Etal modeme, t. ii. (2de partie), p. 083; vol. i. planche 49, and vol. ii. planchc 94. Also, Lane’s 
Account of the Manners and Customs of the Modepi Egyptians, vol. ii. p. 35, Lond, 1837.—Sir 
■I. G. Wilkinson, in his Manners and Customs cf the Ancient Egyptians, vol. iii. p. 888, Lornl. 
183/, has given a sketch, from a painting in a tomb at Thebes, representing a lady in a bath, with 
four attendants. c 

8 D’Olisson’s Tableau General del'Empire Ottoman, t. i. p. 160, Paris, 1787. An engraving of 

a hath is given. * 

9 Fowler’s Three Tears in Persia, v ol. i. p. 269, Lond. 1841. •' 
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Topical or local vapour laths are employed in the treatment of local 
diseases: as affections of the joints. Dr. Macartney 1 recommends the topical 
use of vapour, as a soothing and anodyne application, in painful wounds, 
contusions, and fractures. 

The vapour douche is a jet of aqueous vapour (whose temperature does 
not exceed that of a general vapour bath) directed on some part of the body. 
Its action depends principally on the temperature of the fluid, for its mecha¬ 
nical effects are comparatively trifling. In some affections of the ear, as otitis, 
otorrhoca, and otalgia, a stream of warm aqueous vapour may be introduced 
into the meatus auditorius externus with considerable relief. The most 
ready means of effecting it is by a funnel iuterted over a vessel of hot 
water; the meatus being applied to the orifice of the funnel. 

The medicated vapour bath is prepared by impregnating aqueous vapdUr 
with the odour of medicinal plants. 

Sulphurous acid gas, chlorine gas, and the vapours of sulphur, iodine, 
camphor, &c. are sometimes employed in conjunction with aqueous vapour: 
their effects will be described hereafter. 

The application of vapour to particular parts of the body has in some cases 
been accompanied with the simultaneous removal of atmospheric pressure, 
constituting the air-pump vapour bath; which has been employed in gout, 
rheumatism, and paralysis 2 . 

2. Inhalation of Wakm Vapour. —The inhalation of warm aqueous 
vapour proves highly serviceable, as an emollient remedy, in irritation or 
inflammation of the tonsils, or of the membrane lining the larynx, trachea, or 
bronchial tubes. It may be employed by Mudgefs inhaler, or by inspiring 
the vapour arising from warm water. Various narcotic and emollient sub» 
stances are frequently added to the water, but without adding much, if any 
thing, to its therapeutical power. Dr. Paris 3 states that, in some pulmonary 
complaints, he has been long in the habit of recommending perSbns confined 
in artificially-warmed apartments • to evaporate a certain portion of water, 
whenever the external air has become excessively dry by the prevalence of 
the north-east winds wliich so frequently infest this island during the months 
of spring; and the most marked advantage has attended the practice. In 
rooms artificially heated by hot air stoves, the necessity for this proceeding is 
still more obvious. 

The benefit wliich pulmonary invalids are said to have derived from a 
residence in cow-houses* is principally referable to the moist warm a*r with 
which such places are filled 5 . • 

3. Steam. —Steam is sometimes employed as a powerful rubefacient and 
caustic. It is applied by a small copper or tin boiler, ealled an eeolopilc (from 
JEolus,. the god of wind, and pila, a ball), furnished with a tubular mouth 
and stop-cock* and heated by a spirit-lamp. Its action on the body is limited 
by a perforated piece of pasteboard. When applied sufficiently long, it causes 

' treatise on Inflammation, p. 176, Lond. 1838. 

Facie and Observations respecting the jfr-Pimp Vapour Bath in Gout, Rheumatism, Palsy, 
end other Diseases, by Ralph Blegborough, M.D. Loud. 1803. La Beaume, Observations or^lhe 
Air-Pump Vapour Bath, Lond. 

3 Pharmaeologia, vol. i. pp. 198 and 879, 6th edit. Lond. 1825. 

4 See Dr. Beddoes’ Observations on the Medical and Domestic Management of the Consumptive, 
on the Digitalis purpurea, and on the Cure of Scrophula, Lond. 1801. 

5 ,® oe Vogt’s Lekrbnch der Pharmakodynamik, 2er Band, S» 32, 2te Aufl. Giessen, 1828., 
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aii extensive and deep eschar. In this respect its action is similar to that of 
boiling w%ter, from which it principally differs in the circumstance bf having 
a much larger quantity of specific and latent heat, but a less conducting 
power; and in the greater facility with which we can limit its effects. It 
greatly resembles moxa ; but its action is less readily localised, and the wound 
which it causes is less manageable. It has been used «s a powerful Counter- 
irritant in diseases of the hip-joint, neuralgic pains, chronic rheumatism, &e. 
The objections to its employment are the great pain which it causes, and the 
■danger of its effects. 

(3. Warm Liquids and Moist Solids. 

1. Baths of Tepid, Waem, oe Hot Watek. —The practice of bathing 
is* of great antiquity, arid precedes the date of oiu* earliest records. It 
was adopted sometimes for the purpose of cleanliness, sometimes for the 
preservation of health, and frequently as t recreation and luxury. The 
ancient Hebrews 1 practised ablutions and bathing; as did also the Creels. 
Homer 2 on various occasions mentions hot baths and ablutions; and in 
the writings ascribed to Hippocrates 3 , we find baths mentioned, and their 
effects described. They are also noticed by Celsus 4 , Pliny 5 , and other 
Korn an writers. Prosper Alpinus 6 says, that the Egyptians employed hot 
baths for cleanlines# and health; and Fjeind states, that when Alexandria 
was plundered, in a.w. 640, there were 4000 baths in that city 7 . Among 
the Persians 8 * and Arabians® baths were in use;. and the ancient Hindoos 
also employed them 10 . 

These examples sufficiently establish the great antiquity of the praetice.of 
ebathing 11 .* 

a. The Tepid Bath has a temperature of from 85° to 92° F, It gives 
rise to a sensation of either heat or cold, according to the temperature of the 
body at the 1 time of immersion. It cleanses the sldn, promotes perspiration, 
and allays thirst. It is sometimes employed as * preparative to the tem¬ 
perate, cool, or cold bath. When there is a tendency to apoplexy, the 
simultaneous immersion in the tepid bath, and affusion of cold water over the 
bead, have been recommended. 

b. The Warm Bath has a temperature of from 92° to 98° F. In general it 
pauses a sensation of warmth, which is more obvious when the body has been 


I LAiticus, xiv. 8; 2 Kings, v. 10. Bell. .Tvd. lib. i. cap. 83, $ 5. 

8 Iliad, xxii. 44ct; Odyss. viii. 451. It would appear from Homer, that the offices of the baths 
were performed by females; though, from a passage in Herodotus (vi. 19), we may infer that this 
custom was not peculiar to the Greeks. 

8 Be likeia, lib. ii. $ 35; I)e Affeetiombns, $ 47. 

4 Lib. 1. cap. 3 ; and lil). ii. cap. 17. 

8 Wet. Nat. lib. xxii. cap. 8; and lib. xxxi. cap. 2, et seq. edit. Valp. 

6 'Medicina JSgyptionm , lib. iii. capp. 14—19. 

7 History of Physick, part i. p. 7, 3d edit. Loud. 1727. 

8 Xenophon, Gyropaflia, lib. viii. Plutarch, in his Life of Alexander the Great, mentions that this 
celebrated conqueror was astonished at the sight of tljp baths of Darius. 

0 Avicenna, Canon, lib. iii. fen. xvi. tract, iv. cap. 10. 

<* Boyle’s Jhfdjr on- the Antiquity of Hindoo Medicine, p. 63, Lond. 1837. 

II For fatter informeiion respecting ancient baths, consult An Accmmtof the Ancient Baths , and 
their me in Physic, by T. Glass, M.D. Lond. 1752; and Attempts to revive Antient Medical 
Doctrines, by Alexander Sutherland; M.D. "ol. i. p. 12, et seq. Lond. 1768. Also, De Balncis 
omnia qua extant ajmd Grrteos, Latinos, el Arabae, Venet. 15-53 ; and Montfaucon, L'AnUqinte 
expliq-le et repr'esmfee en Eyuresft. iii. part ii. p. 204, 2nde 6dit. Paris, 1722. 
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previously cooled. It renders the pulse fuller and more frequent, accelerates 
respiration, and augments perspiration. It causes languor, diminution of 
muscular power, faintness, and a tendency to sleep. ' As a relaScant, it is 
employed to assist reduction in dislocations of the larger joints, and in hernia}. 
In the passage of calculi, whether urinary or biliary, it is used with the 
greatest advantage: ij relaxes the ducts, and thereby alleviates the, pain, and 
facilitates the passage of the concretion. In gastritis, enteritis, cystitis, and 
nephritis, it proves a valuable and powerful agent. In exanthematous dis¬ 
eases, when the eruption has receded from the skin, in chronic cutaneous 
diseases, rheumatism, ainenorrhcea, and dysmenorrhoea, it is highly serviceable. 

The coxmluvium, or hip-bath, is resorted to in inflammatory or spasmodic 
affections of the abdominal and pelvic viscera, and in ajpenorrlicea aud in dys¬ 
menorrhoea. It is also sometimes employed as a substitute for the general 
bath, where some affection of the lungs, heart, or great vessels, prohibits the 
use of the latter. The bidet is employ ed ill piles, prolapsed rectum, stran¬ 
gury, ischuria, &c. The pediluvium, or foot-bath ^ is used a revulsive or 
counter-irritant in slight colds; to promote the menstrual and haanorrhoidal 
discharges; and for various topical purposes. The brachilurium or arm- 
bath, and vianulurium or hand-bath, are principally applied in topical 
affections of the upper extremities. 

r. The. Hot Bath has a temperature of from 98° to*H2°I\ It causes a 
sensation of heat, renders the pulse fuller and stronger, accelerates respiration, 
occasions intense redness of the skin, and subsequently copious perspiration; 
gives rise to .violent throbbing, aud a sensation of distension of the vessels of 
the*head, with a feeling of suffocation and anxiety. Long immersion in it 
sometimes causes apoplexy. Being a powerful excitant, its use require^ 
caution. It is principally employed in paralysis, rheumatism, and some other 
chronic diseases; also in collapse, &c. 

The above remarks common or fresh water baths; but -tea water?mineral waters, 

aud various medicated waimf/t are employed for general or topical baths.,- Of the medicated 
water baths, those in most frequent use. arc the uitro-muriatic, the iodurelled , the salt water, 
the alkaline, and the alkaline sulphuretted. These will be described hereafter. A decoction 
or infusion of bran, and a solution of bichloride of mercury, have been used as pedlbiyfe. 
Milk and gelatinous liquids are employed as nourishing baths. Blood, and the soft parts of 
reecnUg killed animals, were formerly used as baths ( balnea animalia 1 ). 

Mud ha th in a, or Mutation (illntatio , from in, upon, and lutum, mud), is a very ancient 
practice*. The slime of the Nile was formerly in great request for this purpose.'' 1 , •'life 
saline mud found on the sea-shore has been employed in very hot weather as a bath, by 
tire inhabitants of Crimea, and especially by the. Tartars, against hypochondriasis* scurvy, 
scrofula, &e. It operates as an excitant and sudorific 4 . Hot dung is »sed in France as a 
kind of bath against rheumatism, and in Poland against syphilis 8 . The husk of the grape, 
and the refuse of the olive, from which the oil has been drawn, undergo fermentation, and, 

in this state, have been successfully employed in Paris against acute rheumatism 6 . 

• 

2. Warm ^.FFuaioif.—Warm affusion excites a very unpleasant sensation, 
followed by ehillinesfjj, and often by pulmonary affections. It lias, however, 
been used in mania. It reduces the frequency of the pulse and of respiration. 


* See p. 16. Also, Quiring, op. siipra bit. 

8 See Sand-Sathing, p. 16, foot-note. 

8 Aetii, Sarm. i. capp. 1 et 8. Sutherland, op. supra c it. vol. i. p. 45, Loud. 1763. 

4 Bull, def Sc. Med. de Pennine, xiii. 179. 

5 Merut and T>e Lens, Diet, de Mat. Mid. art. Bain. 

■i 6 Ibid. . 
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and occasions »tendency to repose; bbt its effects are much more temporary 
than those of the warm bath 1 . 

8. Wa&m Fomentations and Poultices. — Warm fomentations are em¬ 
ployed to lessen inflammation, and to relieve pain, tension, and spasm. In 
inflammation of the abdominal and pelvic viscera, and in strangury, they are 
highly serviceable. My friend and colleague, Mr. Lulce, has for several years 
employed, at the London Hospital, warm water as an emollient application to 
bums and scalds. In almost every instance it soothes and mitigates pain. 
Mr. Luke thinks that it exerts a beneficial influence in mitigating the conse¬ 
cutive inflammation, rendering the after consequences less severe locally, and 
the reparative process more.speedy, than under other modes of treatment. 
The water has generally been used in the form of fomentations: repeatedly 
changing the flannels, and taking care that the surface of the skin was exposed 
'to the air as little as possible. But in some cases poultices have also been 
adopted, and with much benefit; although their weight, when large, has 
rendered tliemjiot so convenient as fomentations; they obviate, however, the 
evil arising from the frequent renewal of the latter, and the consequent 
mechanical irritation. 

Emollient poultices act as a kind of local bath. They are employed to 
relieve pain, spasm, and tension, and to promote the termination of mflam- 
matiotffjy resolutiou^or suppuration. 

A kind of cloth, called Impermeable Spongio Piline, composed of a mixture of sponge 
and wool, felted together so as to form an even and soft fabric, and afterwards rendered 
waterproof by a coating of caoutchouc, has been recently introduced as a substitute for 
poultices and fomentation cloths. 

c 4. Warm Aqueous Drinks and Injections. —Tepid dr warm waterfs 
taken into the stomach to promote vomiting; to dilute, the contents of the 
stomach, in cases of poisoning by acrid substances; to excite diaphoresis, in 
rheumatism, .catarrh, gout, &c.; and to allay troublesome cough, especially 
when dependent on irritation at the top of the larynx^pWarm water is injected 
Mto the rectum to excite alvine evacuations; to promote the Imemorrlioidal 
flpx; to diminish irritation in the large intestine, or in some neighbouring 
bfgans, as the uterus, bladder, prostate gland, &c.; and to bring on the 
menstrual secretion. Thrown into the vagina, it is used to allay uterine 
irritation and pain, and to promote the loehial discharge. Injected into the 
ftaUder, it is sometimes employed to relieve vesical irritation, or to distend 
the bladder previously to the operation of lithotrity. It has also been injected 
into tAe urethra, to allay pain, irritation, inflammation, and spasm. 

Lastly, Magendie injected warm water into the veins, in hydrophobia, 
but without saving the life of the patients. - I have repeated the experiment, 
but without any successful result. The same remedy has been employed by 
Vemiere 2 , to extend the venous system, and thereby to check or stop absorp¬ 
tion, in eases of poisoning by those Substances (opium, for example,) which 
operate by getting into the Blood. Moreover, warm water is sometimes used 
as a mediumfflar the introduction of more powerful agents (as emetic tartar) 
into the ciwipliiKng system. c 

5. Boeuewg "Water .—Water at £he temperature of 212° F. is a powerful 


1 For farther details respecting Jjfution, see p, 29. 

9 Christison’s Trqitise on Poisons, p, 8.5, 8d edit. 1885. 
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irritant, vesicant, and cautery; its 1 effects are similar to those of steam, before 
mentioned. It has been applied to the skin as a powerful counter-irritant 
in maladies of internal organs, and as a speedy vesicant when fhe object 
is to introduce medicinal substances (morphia, for example,) into the system 
by the cutis vera. But the excessive pain which it gives rise to, the uncer- 
tainty,;of its effects, aiyji the difficulty of localising Its action, are great and 
almost insuperable objections to its use. 

3. FRIGUS.—COLD. 

Physiological Effects.—T he general effect of cold on living bodies is a 
diminution of vital activity; which terminates, if the cold be intense, and its 
application continuant) .in death. 

The influence of cold is threefold:— 

• 

1. Physical; including diminution of volume, of temperature,, and of fluidity. 

2. Chemical ; comprising a diminished tendency to changes of composition, and to de¬ 

composition, 

3. Dynamical, Physiological, or Vital ; comprehending changes in the condition 

of the vital properties. 

a. On Vegetable *.—The effects of cold on plants are greater in proportion 
to the combined humidity. The first effect is a certain %tatc of languor or 
torpor manifested in germination, the growth and development of all the 
vegetable organs, inflorescence, fecundation, and maturation of the fruit. 
Cold also favours the disarticulation of articulated parts. Lastly, by au 
intense frost the aqueous juices freeze: an effect which is often attended with 
the death of part or the whole of a plant 1 . 

b. On Man, and other Animals .—The effects of cold on animals are 
two-fold, viz.:— 

1. Direct, primary, or ^mediate. 

2. Indirect, secondary,'mediate. 

The direct or primary influence of cold is diminished vital activity. The 
indirect or secondary influence of moderate cold, applied temporarily, is 
increased activity of the vital powers, or re-action. 

a. Topical Effects of Gold :—The first effect of the application of a cold 
substance to the body is a sensation of cold, the intensity of which depends 
on four circumstances, viz.:— 

1. On the temperature of the cold substance. 

2. On the conducting power of the coolina agent. Thus, "if, in winter, a person with 
bare lee.t were to step from the carpet to the wooden floor, from this to the hearth-stone, 
and from the stone to the steel fender, his’ sensation wonld deem each of these in succes¬ 
sion colder than the preceding. Itepjhe, truth being that all had the same temperature, 
only a temperature inferior to that mine living body, the best conductor, when in con¬ 
tact, with the hotly, would carry off heat the fastest,"and would, therefore, be. deemed the 
coldest 3 ,” 

3. On the previous heat of the living surface. Thus, a substance having a temperature 

of 60° F. will feel warm to the hand or other Eving part previously exposed to a tempera¬ 
ture of 32° F., but cold to a part, which iJhmediately before was exposed to a heat of 96° F. 
or98°F. . . •. 

4. On the frequency of renewal of the cooling agent. Thus, the «ir feels much colder in 


" 1 He Candolle, Ptn/siologie Vegitah, t. iii. p-’lllj,''Paris, 1832. 

3 Amott’a Elements of Pht/sics, vol. ih. part l.j>. 28, I*ad. 1829. 
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blot<§ng/pr windy weather than in a calm and still condition of the atmosphere, although 
thft a^tanl temi lerature, as determined by the thermometer, may, hi the two cases, be tup 
same. . ..... * 

The sensation of cold is soon followed by a reduction of temperature, and a 
diminution of volume oftlie part. This last effect is,partly physical, partly 
vital. Of course the sows and fluids of the body, in common with inor- 
ganised substances, must have their bulk reduced wheS -their temperature is 
diminished; but a living part lessens in size from a vital manifestation—viz. 
the contraction of the living tissues. This contraction, or astrictioij, is espe¬ 
cially manifested in the skin when exposed to a cooling influence. The cuta¬ 
neous tissue becomes dry and shrivelled, wliile the bulbs of the hairs become 
elevated and manifested; constituting the sitte called goose-skin (cutis 
amerina). The muscular, tissues become rigid, or Spasmodically contracted; 
and this effect extends by sympathy to other muscular parts beyond those to 
which the cold is applied. The blood-vessels, in common with all other living 
parts, suffer contraction; and the quantity of blood circulating in them is 
thereby lessened, while its motion iS retarded. The secretions and exhalations 
are checked or stopped; partly as a consequence of the effect on the circula¬ 
tion of the part, partly by the contraction of the secreting and exhaling organs. 
If the cold be excessive, or its action prolonged, the part, after suffering more 
'or less-uneasincss, loses its sensibility. This state of torpefaction or benumb¬ 
ing, when fully established, is denominated frost-bite, and, unless speedily 
relieved, is followed by the death of the part. 

“ I perceived one day on a journey,” says lioaupre“ that, two officers, prisoners of 
war, and my companions in misfortune, had the points of their noses of a horn white, the 
colour of old wax. I warned them, and frictions with snow were sufficient to remove this 
iflrst stage of congelation, which they bad not suspected. But what appeared to them 
very singular was, that, while I gave them advice, 1 myself needed the same—my nose 
was in tue same condition; sibi non car.ere et alii* cmniUnm dure. Prom that moment we 
were on the alert; we kept oi»wr guard; and, that we might not fall victims to a security 
alike fatal and'involuntary! each begged bis neighbour, on tqjms of reciprocal service, to 
watch over his nose and ears.” 

"After entire cessation of pain, the part remains cold and insensible; some¬ 
times phlyctena?. arise; sometimes the change of colour in the skin, which is 
livid and blackish, evinces from the commencement that there is mortification 1 2 3 .” 

* If the cold be either moderate or only temporarily applied, reaction is 
flsadily induced. The disagreeable feeling of cold is'succeeded by an agreeable 
sensation of warmth; the natural temperature returns, relaxation takes place, 
and th% parts acquire their usual volume, colour, and sensibility. When the 
cold to which th% part has been exposed is excessive, and the heat subsequently 
employed to excite reaction be too suddenly applied, inflammation and even 
gangrene ensue. 

Pernio, or chilblain, is an inflammatory disease caused by cold.' 

That gangrene and death readily result from the sudden application c bf warmth to a 
frozen part, was known to Hippocrates 8 , who states that a man having had his feet frozen, 
lost them by the application of warm water. ... 

The true method of recovering frost-bitten jjarts consists in very gradually restoring 
their natural temperature by the use, first, of snow or ice frictions, then of cold water, and 
snbrsqnently of luke-warm water. 

1 Treatise on the Effects and Properties of Cold, translated by Dr. Clendinning, p. 132, Edinb: 1826. 

3 Ibid. • 

3 DeJJsu Liquidorum, p. 425, ed. Poesii. 
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Effects and Uses of Cold. 


(J. Effects of cold applied to the whole body. —Temporary exposure to 
moderately cold air (from 80° to 45° E.) is agreeable, and, by the reaction 
which it establishes, exciting to the young and the vigorous. The coldness 
of surface and diminished capillary circulation, which it at first occasions, are 
soon followed by reaction, especially if exercise be qgpjoined. A more intense 
or a longer continue^ cold causes shivering, goSfc-skin, determination of 
blood to internal organs, coldness of surface, and a kind of spasmodic rigidity. 
These effects are much more severely experienced by the old, the debilitated, 
and the paralytic. • 

Wlien the degree of cold is excessive, or its application too prolonged, it 
causes torpor, irresistible tendency to sleep, a kind of apoplectic condition, 
asphyxia, and death*. 

The diseases .produced by cold are numerous 1 2 . Chilblains and frost-bites 
have been already referred to. Pulmonary affections are by far the most 
common of the internal maladies induced by cold. Scrofula is a disease of 
cold and moist climates. .Rheumatism is another malady brought on by cold 
and moisture conjoined. Apoplexy and paralysis, especially in the aged, are 
occasioned by cold 3 . In addition to the diseases now mentioned, there are 
many others the progress of which is more or less promoted by cold. 

On examinihg the bodies of person! killed by cold, congestion of the cere¬ 
bral vessels, and effusion into the ventricles of the brain 4 , have always bee& found. 

Uses.—W e employ cold for the purpose of obtaining its primary, or its 
secondary effects 5 . 

a. Uses of the Primary Effects of Cold. —The primary action of cold is 
that of a depressing and sedative agent. When we use it therapeutically, we 
employ a more intense degree of cold, or continue its application for a longejj 
period, than when we resort to cold for its secondary effects. 

As a remedial agent, the primary effect of cold serves several important 
purposes, of which the following are illustrations 

1. To lessen vasculamnd nervous excitement, and preternatural heat. 

a. To lessen preternatural heat. Examples. —Cool air and cold sponging in ardent 
fever ; cold lotions in headache with augmented heat of head. 

b. To reduce vascular fiction. Examples. —Cold lotions or the ice-cap to the head in 
phrenitis; cold washes to inflamed parts. Cold applications are “ with greater propriety 
employed before inflammatory action is fairly established; and they act by constringing tljs 
superficial vessels, with whioii those more deeply seated sympathise to a certain extent; but 
warm fomentations are more pleasant and nsefnl when inimmmation has really taken place 6 .” 


1 A. remarkable and well-known instance of the strong tendency to sleep induced by colt? occurred 
in one of Captain Cook’s voyages (Hawkesworth’s Account of the Voyages in Vie Southern Hemi¬ 
sphere, vol. ii. p. 46, Loud. 1773).—-In both ancient and modem times military expeditions have 
furnished dreadful arid notorious illustrations of the disastrous effects of cold, combined with other 
influences, on the human frame; as in the case of the Greeks under the command of Xenophon 
(Cyropadia, lib. iv.), und twice under the command of Alexander the Great (Pratt’s Translation of 

Quintus Curtiiis’sWatflry of Alexander the Great, vol, ii. pp. 157 and 233, revised edit. 1821) j of 
the . Swedes, In 1719 (Hist. Register for 1719,. vol. iv. pp. 308—310); of the French in 1742 
(Benupre, op. cit. p. 96), and in 1812 (Count Segur’s History of the Expedition to Russia under¬ 
taken by the Emperor Napoleon in 1812, Lond. 1825 ; Beanpre, op. supra cit p. 93; Sir Henry 
Halford, Land,. Med. Gas. vol. xix. p. 903) ;»and of the British in Affghanistan in 1841-2 (Eyre, 
Military Operations at Cabal, Lond. 1843). 

3 See Dr. Clendinning, in the Lond. Med. and Rhys. Journ. for June, July, and Sept. 1832.* 

3 Diet, of Bract. Medicine, art. Cold, by J. Copland, M.D. * 

4 Kellie,- Trans, if the Medico-Chirurgical Society of Edinburgh, vol. i. p. 84. 

* Gallot, Hut. Inaug. He trigone Vsn Therapeulico, Berfl. 1838. 

6 Liston, Elements of Surgery, p. 20, 2d edit. 1840. 
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r. To lessen nervous excitement, especially when conjoined with increased vasctdar 
action.; Examples. —The iee-eap to relieve thelow maniacs! delirium of typhus fever j and 
the showei*bath, cold affusion, and the douche, in paroxysms of 'excitement in cases of 
insanity. •• « 

2. To eonstringe livin&tissues, to promote the coagulation of the blood, 
and to lessen the volumapf parts. 

a. To check hemorrhage. Examples. —Cool air, cold water, and ice to stop bleeding 
from numerous small vessels. In these oases the cold acts by causing contraction of the 
w'ounded extremities of the vessels, and by promoting the coagulation of the blood. 

b. To promote the spontaneous cure of aneurism. Example.— Iced water ana pounded 
ice to aueurismal tumors. Cold is employed, in these cases, with the view of restoring 
the elasticity of the arterial coats, and of promoting the coagulation of the blood within 
the ancurismal sac. 

c. To promote the reduction of strangulated hernia!. Example .—Cold produoed by the 
evaporation of ether applied to the hernial tumor; or the continued application of the ice 
poultice (pounded ice, or a freezing mixture, contained in a bladder,) to the part. Cold 
is used, in these cases, with the view of lessening the volume of the hernial tumor, which 
it may effect partly by constringing the living tissues, partly by causing a physical diminu¬ 
tion of hulk of the contents of the hernial sac; hut its efficacy is deserving of little faith. 

3. To alleviate pain. 

In slight burns or scalds, immediate relief from pain is obtained by plunging the part 
in cold water. Cardialgia is sometimes relieved Dy the internal use of ice or ice-cold 
water. 

0. Uses of the Secondary Effects of Cold. —The secondary effects 
(commonly termm reaction) of cold are the opposite of the primary effects. 
When we desire to obtain them for therapeutical purposes, we employ cold 
of less intensity, or for a shorter period, than when we wish to procure the 
primary effects. Moreover, mechanical concussion is frequently conjoined, as 
in the shower-bath, the douche-bath, and cold affusion. 

They are employed for several purposes, of which the following are illus¬ 
trations:— 

1. To strengthen and give tone to the system. 

Examples. —The shower-bath and cold plunge-bath are used as ordinary hygienic agents 
to promote health and strength. 

2. To make a sudden and powerful impression on the systenl. 

a. To interrupt the progress of fever. Example.. —Cold affusion has, in some cases, cut 
short fever at once; a disposition to sleep and sweating has ensued, and the patient has 
awole almost free from disease. 

b. To act on the excito-motory system. Examples— Cool air, aspersion of cold water, 
and cold affusion in syncope, spasmodic closure ol the glottis, hysteria, epilepsy, poisoning 
by hydrocyanic acid, opium, &c. Cold, in the§e cases, excites a sudden act, of inspiration. 

“ The influence of cold water dashed on the face, and the influence of the diffused contact 
of the cold bath, in exciting sudden sobbing acts of inspiration, are well known 1 .” 

3. To recal the vital properties to frost-bitten parts. 

In the treatment of frost-bite, the object to he obtained is the very giSdual restoration 
of the part to its normal state by the use, in the first instance, of the lowest degree of 
warmth, and, subsequently, of gradually augmented warmth. 

4. To effect local excitation. ‘ 

Examples:— IxH^$tap<Mies or pumping in old rheumatic and paralytie affections, stiff 
joints, &c. 


1 Dr. Marshall flail. On the Diseases and Derangements of the Nervous System, n. 114, Loud. 
1841. « 
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; ... Cold by Badiation, Evaporation, and Conduction. 

Cautions. — In the use of ice, ice-cold water, and freezing mixtures, some 
caution must be exercised, lest the cooling effect be carried too far y Nurses 
frequently err, from ignorance, on this point. The head and other parts of 
the body are frequently cooled down below the healthy standard, and, in some 
cases, the death and sloughing of the integuments are thereby produced. 

In persons disposecLto apoplexy, and in patients effected with maladies of 
the heart or lungs, cola bathing, especially in those uuaceustomed to it, or iu 
those whose circulation is feeble, is by no means devoid of danger. 

Methods op Cooling the Body. —There are two methods of lowering 
the temperature of the body:— 

1. By diminishing the amount of animal heat generated.in the system; as hy starvation, 
inactivity, loss of blood, and, perhaps, by the medicinal substances termed sedatives and 
refrigerants. 

2. By the abstraction of heat from the body. 

Of these two methods the latter is tlip special object of our present inquiries, 
aud requires further examination. 

The abstraction of heat from the body may be effected in three ways :— 

1. By promoting the radiation of heat from the surface of the body. 

2. By promoting evaporation from the surface of the body. 

3. By conduction, or the contact of cold substances. 

1. doLD BY BaDIATION. 

Heat radiates from all bodies, but unequally so: the hotter body, cuter is 
paribus, evolves more heat by radiation than the colder one. .Hence, by 
exposure to cool air, the naked body is cooled partly by radiation, partly by 
the contact of the particles of cold air with the cutaneous surface. Clothing 
acts as a screen, and checks radiation and the contact of cold air. «« 

On many occasions we avail ourselves of these circumstances, and use 
radiation as a means of cooling the living surface. Thus hemorrhage is 
frequently checked by exposing the bleeding surface to the oold air; and 
cerebral vascular excitement is lessened by uncovering or shaving the head. 

2. Cold by Evaporation. 

The conversion of a liquid into a vapour is attended with the loss of heat. 
Hence if, at the surface of the body, evaporation be effected, cold is produced. 
The use of ethenal, alcoholic, and aqueous evaporating lotions, to relieve 
local irritation and superficial inflammation, is so familiar to every one,* as 
scarcely to require notice. Circumstances which promote evaporation aug¬ 
ment the intensity of the cold. Thus fanning or blowing the part in¬ 
creases the cold by effecting a more rapid evaporation of the lotion. The 
application of these liquids should be effected by means of a single layer of 
thin muslin or linen, and not by a compress. A most intense degree of 
cold is produced by dropping ether on the part, and effecting rapid evapora¬ 
tion by blowing. Evaporating lotions are applied to the head with great relief 
in cephalalgia, phrenitis, fever with disorder of the cerebral faculties, and 
poisoning hy opium. In the treatment of traumatic ophthalmia, as well as of 
the incipient stage of inflam m ation of the outer tunics of the eye, cold 
lotions are useful; but in internal ophthalmia they are injurious. 

3. Cold by Conduction. 

Cold substances placed in contact with the bod^v cool it by conducting away 
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its heat. Those which are employed for this purpose are cold air, cold liquids, 
and oold^solids. 

a. Cold Air. 

In febrile diseases, accompanied with preternatural heat, exposure to pure 
and moderately cool air ^from 50° to 60° F.) lowers the temperature of the 
body, and reduces excessive vascular action. 

b. Cold Liquids, 
a. Cold Liquids used externally. 

1. Thu Cold Bath. —The temperature of this ranges from 33° to about 
75° F.: when below 50° F., the bath is considered very cold. Its primary 
effects constitute the shock, —its secondary effects, the reaction or plow. 

The immediate effects of the cold bath are a sensation of cold (speedily 
followed by one of warmth), contraction of the cutaneous vessels, paleness of 
the skin, diminution of perspiration, and reduction of the volume of the body. 
Shivering, and, as the water rises to the chest, a kind of convulsive sobbing, 
are also experienced. Continued immersion renders the pulse small, and, 
ultimately, imperceptible, and the respisation difficult and irregular; a feeling 
of inactivity succeeds; the joints become rigid and inflexible; pain in the 
head, drowsiness, and cramps, come on; the temperature of the body falls 
rapidly; and faintness, followed by death, ensues. 

Tho contracted state oil the superficial vessels produced by the cold and by the pressure 
of the water causes the blood to accumulate in the internal vessels. The palpitations arise 
from the efforts made by the heart to rid itself of the increased quantity of blood thrown 
on it; while the pulse continues small, because the arteries remain contracted. The in¬ 
ternal veins becoming gorged, the functions of the brain necessarily suffer; and lienee arise 
headache, drowsiness, cramps, and, in some eases, apoplexy. The difficult respiration 
depends on the accumulation of blood in the lungs. The contracted state of the superficial 
vessels accounts for the diminished perspiration ; while the increased secretion of urine is 
referable to the blood being driven towards the internal organs. 

> If the immersion be only temporary, reaction quickly follows. The cuta¬ 
neous circulation is speedily re-established; a glow is felt; perspiration comes 
on; the pulse becomes full aud frequent; and the body feels invigorated. 

The cold bath is employed with tlie view of obtaining the nervous impression 
or^hock,—the refrigeration,—or the re-action or glow 1 ; but principally for 
the latter purpose in cases where it is desirable to increase the tone and vigour 
of the: body. 

In weakly find debilitated subjects, tlie reaction or glow is imperfectly 
effected, and in such the cold hath acts injuriously. In delicate persons 
(females especially), with feeble and languid circulation, cold extremities, and 
torpor of system, cold sea-bathing frequently aggravates all these symptoms 2 . 
Whenever cold bathing is followed, for several hours, by coldness of surface, 
blueness of lips, feeble pulse, reduction of strength, and headaehe, its use 
should be prohibited. 

In diseases of the heart, and lungs if. is a dangerous remedy; as also 
injiersons disposed to apoplexy, and who are unaccustomed to cold bathing. 


1 Cychquedia of Practical Medicine, art. Bathing, by Dr. J. Forbes. 

2 For some judicious remarks on this subject, consult. Dr. Metcalfe’s work entitled Caloric; its 
Mechanical, Chemical, and Vital Agermet in the Phenomena of If at arc, 2 vols. 8vo. Land. 1848. 
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Jtis a common opinion that immersion in cold water is dangerous when the 
body is heated by exercise, or other exertion ; and hence it is customary with 
bathers to wait until they become cool. Dr. Currie 1 has strongly combated 
both the opinion and the practice : the first, he says, is erroneous, the second 
injurious. . 

The Cool Bath (wjjose temperature is from 60° to about 75°) is commonly 
used as a luxury, and for cleanliness. » 

2. Cold Affusion ('perftuno; xaraxoaig) .— Affusion was employed, as 
a hygiraffe agent and luxury, by the Greeks and Orientals at a very early 
period. Ilomer 2 makes some allusions to it; Hippocrates 3 used it in medi¬ 
cine; and Celsus 4 recommends it in some affections of the head. The last- 
mentioned writer also states, that Cleophantus (a physician who lived about 
300 years before Christ) employed hot affusion in iuterinittents 5 . 

The affusion on the head is thus effected :—The water is to be poured on 
the head (inclined over a pan or tub),*by means of an ewer or pitcher, from 
a height of two or three feet. If the patient be confined to his couch, the 
head should be inclined over the side of the bed. In children, it is sufficient 
to squeeze a large sponge (previously soaked in water) at some height above 
the head, as recommended by Dr. Copland 6 . When the object is to apply 
affusion to the whole body, the patient is placed in a large tub or pan [e. g. a 
bathing tub or washing pan), and then an* attendant, standing on a chair, 
may readily effect it. The time that the affusion-should be continued varies, 
according to circumstances, from a quarter of a minute to two or three 
minutes; but in some cases it has been employed for twenty minutes. After 
the affusion the body should be carefully wiped dry, the patient wrapped up 
warm, and placed in bed. 

The effects of affusion depend partly on the temperature of the liquid, and 
partly also on the sudden and violent shock given to the system by the 
meclianical impulse; hence the reason why the effects vary according to the 
height from which the water is'poured. 

When water whose temperature is between 32° and 60° T. is used, we 
denominate the affusion cold. To a certain extent the effect of cold affusion 
is analogous to that of the cold bath, but modified by two circumstances, 
namely, the short period during which the cold is applied, and the mechanical 
influence of the stream: hence, its primary effects are*-very transient, and 
reaction, speedily follows. By a long continuance of affusion, however,*the 
heat of the body is considerably reduced, and the same diminution of vital 
action occurs as when the cold bath is employed. " When,” says Dr. Copland, 
“ the stream of water is considerable, and falls from some height upon the 
head, the effect on the nervous system is often very remarkable, and approaches 
more, nearly than any other phenomenon with which I am acquainted to 
electro-motive^or galvanic agency.” 

Cold affusion is used principally in those cases where it is considered desirable 
to make a powerful and sudden impression on the system; as in continued, 

1 Medical Reports on the Effects of Wafbr, cold and warn, as a Remedy in Fever and other 
Diseases, vol. i. p. 112. 

2 Odyssey, i. 362. 

'* Ap/wrismi, sect. v. aph. 21 ; and sect. vii. aph. 42. 

4 Lib. i. cap. 4. 

s Ibid. lib. iii. cap. 14. 

* London Medical Gazette, vol. i. 
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intermittent, and "eruptive fevers. In fever it may be used with safety, 
according to Dr. Currie 1 and others, " when there is no sense o# chilliness 
present, when the heat of the surface is steadily above'what. is natural, and 
when there is no general or profuse perspiration.” It is inadmissible during 
either the cold or the sweating stage of lever, as also in the hot stage, when 
the heat is not greater than ordinary. In some instances it seems to act by 
the shock it communicates to the system; for the effect is almost immediate, 
the disease being at once cut short. The.patient has fallen asleep immediately 
afterwards, profuse perspiration has succeeded, and from that timd recovery 
commenced. This plan of extinguishing a fever, however, frequently fails; 
and, in that event, it may place the patient in a worse condition than before: 
hence it is not often adopted. 

In eruptive fevers it has been applied during the fever which precedes the 
eruption, as also after this has been established; it has been used in both 
scarlet fever and small-pox, and even ivt measles; but its employment in the 
latter disease is objectionable, on account of the tendency to pulmonary 
inflammation, in which affection cold affusion is prejudicial. 

Cold affusion has been used in croup , principally with the view of removing 
the spasm of the glottis, which endangers the life of the patient. 

Cold affusion is used with advantage in numerous other diseases: as in 
poisoning by hydrocyanic acid, alcohol, opium, belladonna, &c.; in asphyxia 
caused by the inhalation of carbonic acid, the fumes of burning charcoal, sul¬ 
phuretted hydrogen, &c.; in hysteria and epilepsy; in puerperal convul¬ 
sions ; in mania ; as also in tetanus. In malignant cholera it sometimes 
proved valuable 2 ; principally, however, in mild cases. In severe attacks the 
power of reaction was insufficient. In the latter stages <j>f inflammatory and 
other brain affections of children it is often serviceable. 

Cool and tepid affusion are employed as substitutes for cold affusion 
where dread js entertained of the effect of the latter. They are safer, though 
less powerful agents. . ... 

3. The Shower-bath ( impluvium ).—The shower-bath is very similar in its 
effects to, but milder than affusion, and is frequently employed as a hygienic 
agent to promote the tone and vigour of the body. In insanity it is used with 
the greatest benefit to allay mental excitement. In violent cases, “ the appli¬ 
cation of the shower-bath, the patient being up to the middle in warm water, 
seldom fails to subdue 'the paroxysms 3 .” The period during which it should 
be continued is a circumstance of some moment. Dr. Conolly observes that 
it “ should be juspended when the patient appears overcome, and instantly 
renewed when symptoms of violence recur. A strong shovrer continued even 
for a minute has sometimes considerable effect;” and it should never be 
"many minutes prolonged without'careful observation of the patient’s state. 
After four or five applications of this kind, the patient become entirely sub¬ 
dued, and should then be taken out of the bath, rapidly dried, warmly covered 
up, and put into bed, with every possible demonstration of kind attention. 
Calmness and sleep are the usual results; and more permanent effects fre¬ 
quently follow. A bath of this kind appears to produce a moral as well as 
a physical impression; being succeeded, in recent cases, by tranquillity for a 

1 Op. supra ait,. 

' 8 Lond. Med. Gas. vol. ix. p. 462, 602, and- 605. 

3 Dr. Conolly’# Report , before quoted, p. 66. 
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The Douche. 

few days, and in chronic cases by quietness and improved behaviour for many 
weeks, and jpuietimes even for months." 

An extemporaneous shower-bath, produced by the aid of a cullender, may 
be used to allay the violent delirium of fever; and is rendered more beneficial 
if,the patient can be persuaded to sit in a semicupium of warm water 1 . 

4. The Douche ( duccia ).—The term douche is applied to a stream of 
water directed to, or mafle to fall on, some part of the body. Its effect de¬ 
pends in part on the mechanical action or percussion, and in part on the 
t.emperatui*!, of the liquid. A column of water twelve feet high, made to fall 
perpendicularly on the top of the head, excites such a painful sensation, that, 
it is said, the most furious maniacs, who have once tried it, may sometimes be 
awed merely by the threat of its application; Mid hence one of its uses in 
madness, as a means of controlling the unfortunate patient. “ At this moment 
a controversy is proceeding among certain French physicians concerning the 
application of the douche; which some gre disposed to use as a specific against 
delusive notions. The patient is kept under the douche until he entirely 
recants. The principle is extremely doubtful; and it should be remembered 
of every severe application, that lunatics are seldom able to make their real 
sufferings distinctly known. M. Esquirol subjected himself to the douche; 
and he describes the sensation as very painful, resembling the continued 
breaking of a column of ice on the head, followed by a feeling of stupefaction 
which lasted an hour afterwards 2 ." 

The douche is one of the remedies employed by liydropathists. 

It is a powerful and dangerous stimulant, and requires great caution in its 
use and application. 

Topical douches are applicable in some cases of local disease requiring a 
powerful stimulus; as old chronic affections of the joints, whether rheumatic,' 
gouty, or otherwise 3 ; paralytic affections ; sciatica; old glandular swellings; 
chronic headache; deafness, &c. Dr. Butzke 4 , has recently employed it with 
good effect in old ulcers of the feet. 

The eye-douche has been employed as a hygienic agent. Jungken regards 
it as an effective stimulant for promoting the restoration of convalescent eyes, 
and which may be substituted for eye-waters and spirit-washes. Beer con¬ 
trived an apparatus for effecting it. It consisted of a double tin vessel; the 
outer vessel containing ice, to cool the water contained in the inner one. 
From the inner vessel descended a narrow tin tube of about four or five f*et 
long, and terminating in a fine jet turned upwards, from which, when required, 
could be obtained a slender stream of water, which was regulated by a ‘stop¬ 
cock. Schmalz, Mauthner, and Bischoff, have effected various? modifications 
of this apparatus. The simplest method consists of a tumbler filled with ice- 
cold water, into which dips the short leg of a glass syphon. The longer leg 
of the syphon should descend considerably below the bottom of the tumbler, 
and terminate iif a small point curved upwards. Grafe employed adaptation 
tubes of glass or brass, which were attached to the syphon by an india-rubber 


1 Dr. Lcndrick, Loud. Med. Gas. vol. xxiv. p. 104. 

* t )r - Oonolly’s Report, before cited, p. 68. 

See some observations of lisfranc on the use of the douche in white swelling, in the Lancet for 
1834-35, vol. ii. p. 837. 

1 London. Medical Gazette for 1839-40, vol. i. p. 893. 
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collan aad'fey means of which every Requisite direction and force could be 
given itd;the jet of water. > 

The operation of wmping practised at Rath may be regarded as a kind of douche. The 
degree or exteat of the application is determined by the number of times the handle‘’of 
,,the pump is raised or depressed. From 20 to 200 strokes of the, pump is the number 
generally directed to bo taken at onfr time, which, however, m&y be increased or dimi¬ 
nished according to thtf age, sex, strength, or other circumsttoces of the patient 1 2 . The 
water does not issue in gushes, but in a continuous sjjeam. 

5. "Washes.— Cold, cool, ©r tepid washing or sponging may he used in 
febrile diseases, with great advantage, in many cases where affusion is not ad¬ 
missible, or where timidity on the part of the patient or practitioner prevents 
the employment of the latter. * Dr. Currie 0 remarks, that m all cases of fever 
where the burning heat of the palms of the hands and soles of the feet is 
present, this method of cooling them should be resorted to. A little vinegar 
is frequently mixed with the water, to make the effect more refreshing. Cold 
washing is also used to lessen the susceptibility of the skin, and diminish the 
liability to rheumatism and catarrh. On the same principle it is employed to 
check nocturnal emissions. Washing or sponging xnugt be effected under 
precisely the same regulations as tjiose already laid down for f affusion. 

Dr. Kinglake 3 recommended the application of cold'water to parts affected 
with gout, but the practice is somewhat hazardous. One method of treat¬ 
ing burns is by the application of cold water to the injured part. In modem 
times, Sir James Earle 4 was the great advocate for this plan, which proves 
mbre successful in scalds and slight bums. The burnt part should be 
covered with rags, and kept constantly wetted with water, in which ice is 
placed from time to tqpe; “care being taken never to remove the rags from 
'“’the burnt surface 5 .” 

If the cold fluid be cqjriinually renewed, the practice has been called irriga¬ 
tion 6 , It is effected eit®r by allowing odd water to drop on the affected 
part, from a stopcock inserted in the side of & bucket of water, or by conduct¬ 
ing a stream of water froth a vessel by means of a strip of cloth, on the prin¬ 
ciple of a syphon. 

p. Cold Liquids used internally. 


1. Cold Dbinks. —Hippocrates 7 , Celsus 8 , and other ancient writers, 
employed cold water as a drink in ardent fever. In modem times, also, it 
has been extensively used in the same malady. Dr. Hancocke 9 called it the 
febrifugum magnum. Its employment, however, has not been limited to 
fever. From its supposed great efficacy in gouty complaints, Heyden 10 termed 
it the arthritifugum magnum. 


1 A Practical Dissertation on the Medicinal Effects of the Bath Waters, by'WJPslconer, MD. 1790. 

2 Reports, 4th edit. vol. i. p. 72. ^ 

* A Dissertation on the Boat, Load. 1804; AAditionalffasss cf (bid, Lend. 1807. 

4 An Essay on the Means of lessening the Effects tf Pice on the Human Body, Load. 1799. 

* Too Lectures on the Primary and Secondary Treatment of Bums, by H, Earle; Load. 1882. 

4 Macartney, Treatise on Inflammation, p. 188, load. 1888. 

1 De Usu Liqiaionm. ■ ' 

® Lib. hi. cap. 7. » ■ 

2 Febrifugum Magnum, or Common Wafer the best Cure for Testers, and probably for the Plague, 

6th edit. Load. 172*. 1 o 

10 Arthritjfogum Magnum, h Physical Discourse on the Wonderful Virtues of Cold Water, Load. 1724. 
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We are indebted to Dr. Currie for the examination of the circumstances 
under which the interri&l employment of cold wafer in fever proper. 
According to him, it is inadmissible during the cold or sweating stage, but is 
both safe* and advantageous when the skin is dry and burning: in other 
words, the regulations for it arc precisely the same as for cold affusion. When 
exhibited under proper circumstances, cold water operates as a real refrigerant, 
reducing preternatural heat, lowering the pulse, and disposing to sweating. 
Occasionally, however, serious%nd even fatal consequences have resulted from 
the employment of large quantities of it by persons who have been rendered 
warm by exercise or fatigue. 

Besides fever, there are several other affections, in which cold wafer is a 
uscfid remedy. For example: to facilitate recovery from epilepsy, hysteria., 
and fainting; and to alleviate gastric pain and spasm. Large draughts of it 
have sometimes caused the expulsion of intestinal worms ( Tania and Amiris 
vermicit lari*). • 

2. Cold Injections. —a. Cold water is thrown into the rectum to check 
hemorrhage, to expel worms, to allay local pain, to rouse the patient in 
poisoning by opium; and to diminish vascular action in enteritis. 

b. Dr. A. T. Thomson 1 speaks very favourably of the effects of cold water 
introduced into the vagina, by means of the stomach-pump, in uterine 
hemorrhage. 


The Cold Water-Cure, or Hydropathy, though not, yet admitted by the medical pro¬ 
fession among the legitimate means which maybe beneficially employed in the treatment of 
diseases, undoubtedly includes powerful therapeutic agents, which, in the hands of the 
educated and honourable practitioner, might be most beueiieinUy resorted to as remedial, 
agents. 11 does not confine itself to the use of cold wain- only, but includes dry wealing, 
diet., exercise, and regulated clothing. The oold water is employed both infernally and 
externally: internal'll/ in the form of potions, gargles, lavemlliis, and injections into the 
ears, urethra, and vagina; externally n y baths, ablutions, wet linen sheets,-and wet com¬ 
presses. The baths are both general and local: the former include full baths (portable, 
plunging, river, and wave baths), half baths, shower-baths, douches (including the sturz- 
bath, a douche on a large scidc), and drop-baths; the local baths comprehend the sit/,-hath 
(sitting hath) either in still or flowing water, the foot-bath, the hand-bath, the head-bath, 
the car-bath, the eye-bath, &c.—To works professedly devoted to this subject 1 must refer 
the render who may be desirous of information respecting it. 


e. Cold Solids : Ice and Snow. 

The temperature of these agents does not exceed 3ii° F. They are employed 
both internally and externally, to obtain sometimes the primary, at other times 
the secondary effects of cold. 

1. External Use. — a. Of the Primary Effects. —Ice is used to cheek 
hemorrhage, more especially when the bleeding vessel cannot be easily got at 
and tied; as after operations about the rectum, more especially for. piles and 
fistula. It, is applied to the cl test in dangerous hemoptysis, and to the abdo¬ 
men in violent floodings. In some of these cases, especially in uterine hemor¬ 
rhage, more benefit is obtained by {Jburing cold water from a height {cold 
affusion or douche) than by the use of ice. 

A bladder containing pounded ice [ice poultice) has hotn applied to her- 


1 Elements of Materia Medico, and Therapeutics, vol. ii. p. 78, fond. 1833. 
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nial tumors to diminish their size and facilitate their reduction; but notwith- 
standing^that the practice has the sanction and recommendation of Sir Astley 
Cooper 1 , it is, I believe, rarely followed, not having been found successful; 
while, if too long continued, it may cause gangrene. In this, as well as in 
other eases, where ice or snow cannot be procured, a freezing mixture may 
be substituted. For this purpose, five ounces of sal ajnmoniac, five ounces of 
nitre, and a pint of water, are to be placed in a bladder, and applied to the 
part. Ice has also been applied in prolapsus of the rectum or vagina, when 
inflammation has come on, which threatens to terminate in mortification. 

The ice-cap (i. e. a bladder containing pounded ice) is applied to the head 
with great benefit in inflammation of the brain; in fever, where there is great 
cerebral excitement, with a hot dry skin; and in acute hydrocephalus. In 
apoplexy, likewise, it might be useful; as also in delirium tremens, and in 
mania with great mental excitement. In the retention of urine, to which old 
persons are liable, ice-cold water applied to the hypogastrium is sometimes 
very effective in causing the evacuation of this secretion. 

b. Of the Secondary Effects. —Friction with ice or snow is employed to 
produce the secondary effects of cold in diminished sensibility of the skin, and 
in the rheumatism or gout of old and enfeebled persons; but its most common 
use is as an application to frost-bitten parts. The feet, hands, tip of the nose, 
and pinnae of the ears, are the organs most frequently attacked. In order to 
guard against mortification, and other ill effects arising from a too rapid 
change of temperature, the vital properties must be slowly and gradually 
recalled. In order to effect this, the frost-bitten part should be rubbed with 
snow or pounded ice, or bathed in ice-cold water, very gradually raising the 
etemperature of the applications until the part acquires its natural heat. 

2. Internal Use. —Ice, or ice-cold water, is swallowed for the purpose of 
obtaining cither the primary or the secondary effects of cold. Thus, it is 
taken to cause contraction of the gastric vessels, and thereby to check or 
stop hemorrhage from the mucous membrane of the stomach. It has also 
been found beneficial in nasal, bronchial, and uterine hemorrhage. In the 
latter cases, the constriction of the bleeding vessels must be effected through 
the sympathetic relations which exist between the stomach and other organs. 
Ice is also employed to relieve eardialgia, vomiting, and spasmodic pain of the 
stomach. In the latter stage of typhus fever its internal use is sometimes 
briheficial. 


t ,4. ELECTRICITAS.—ELECTRICITY. 

General Remarks. —The agent or force denominated electricity (from 
{jXtierpov, amber) appeal’s to exist in all terrestrial bodies; either in a passive 
and quiescent condition, or in an active and free one. Thejatter state may 
be induced by a variety of circumstances, which are denominated modes of 
electrical excitement, or sources of electricity; and the bodies in which this 
condition of electrical activity is made manifest are said to be electrified. 

■Active or free electricity exists eithef in a state of rest and equilibrium, 
when it is called statical, or in that of motion or progressive action, when it 
is termed dynamical. Its activity is manifested by the production of various 


1 The Anatomy and Surgical Treatment of Inguinal and Congenital Hernia, p. 25, lend. 1804. 
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phenomena, denominated its effects, and which are of six kinds; namely, 
mechanical, luminous, calorific, chemical, magnetic, and physiological. 

The phenomena presented by electricity, obtained from different sources, 
differ “ not in their character, but only in degree; and, in that respect, vary 
in proportion to the variable circumstances of quantity and intensity 1 .” 

“ The term quantity, in electricity,” says Dr. Faraday, “ is, perhaps, sufficiently definite 
as to sense; the terni intensity is more difficult to define strictly.” It is commonly used 
to indicate the ability or power which electricity possesses of overcoming resistance to its 
progress, £»d which varies in degree in different cases. 

The voltaic battery yields a large quantity of electricity of low intensity, 
and which possesses great chemical and but little attractive and repulsive 
powers; whereas the common electrical machine gives a small quantity of 
electricity of high intensity, and whose chemical powers are very feeble, but 
wljose attractive and repulsive influence is very great. The former source, 
therefore, is said to yield electricity of quantity; the latter, electricity of 
intensity. 

The relative quantities of electricity evolved by the ordinary electrical machine and the 
voltaic battery nave be.6n ascertained by Dr. Faraday 2 to be as follows:—A voltaic battery, 
consisting of “ two wires, one of platina and one of zinc, each one-eighteenth of an inch m 
diameter, placed five-sixteenths or an inch apart, and immersed to the depth of five-eighths 
of an inch in acid, consisting of one drop of oil of vitriol and four ounces of distilled water 
of about G0° Fall., and connected at the other extremities by a copper wire eighteen feet 
long, and one-eighteenth of an inch in thickness, yielded as much electricity, in little more 
than three seconds of time, as a Leyden battery charged by thirty turns of a very large 
and powerful plate machine [fifty inches in diameter] in full action.” And the same 
authority further observes, that 800,000 such charges of this Leyden battery “ would be 
necessary to supply electricity sufficient to decompose a single grain of water.” 

The relative degrees of intensity of the electricity obtained from the common electric 
machine and from the voltaic battery have not been accurately measured. The following 
illustrations, however, will give some idea of their enormous difference:—“ When in good 
excitation,” says Dr. Faraday 3 , “ one revolution of the plate [machine above alluded to] 
will give ton or twelve sparks from the conductors, each an inch in length. Sparks or 
flashes, from ten to fourteen inches in length, may be easily drawn from the conductors.” 
It is obvious, therefore, that the intensity of the electricity thus obtained is very great. 
But that of voltaic electricity, though varying according to the chemical character of the 
elements used and the energy or intensity of the affinities 4 * , is always much more feeble. 
Mr. Gassiot 6 found that the electricity produced by 320 series of Darnell’s constant battery 
affected the gold-leaf electrometer, but did not possess sufficient intensity to pass through 
TrnWh of an inch of air. With a water-battery of 3520 pairs, the sparks were only jVth 
of an inch long 6 . Lastly, with 100 series of Grove’s nitric acid battery, carefully insulaftd, 
the terminals consisting of copper disks six inches in diameter, the sparks obtained were 
only nrWth of an inch in length 7 . 

The action or effect called the discharge may be effected in four modes 8 : 
by conduction, by convection, by disruption, and by electrolysis. 

The discharge of electricity through the animal body, like that through 
water and acidulated and saline solutions, is effected by electrolysis. 

1 Experimental Researches in Electricity , by M. Faraday, bond. 1839, 8vo. p. 102; and Phil. 
Trans. 1833. 

2 Op. at. pp . 102—7, and pp. 252—53. 

8 Op. cit. p. 84. 

4 Faraday, Phil. Trans. 1834, 9th Series of Researches, $ 905—909. 

6 Phil. Trans. 1840. 

6 Ibid. 1844. 

7 Meeting of the British Association, 1846. 

Faraday, Phil. Trans. 1838, 12th Series of Researches. 
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In the electrolytic discharge, the ions, or substances which are evolved or set free by the 
elcctro-chemical decomposition, appear only at the electrodes or poles, these being “ the 
limit ing surfaces of the decomposing substance, and, except at them, every particle finds 
other particles, having a contrary tendency, -with which it can combine 1 * .” 

In every mode of effecting electrical excitement there are two opposite or 
antagonist electricities set free: the one, called positive or vitreous; the 
other, negative or resinous. 

The physical and chemical phenomena produced by mi electric discharge vary somewhat 
according as it takes place from a positive or negative surface. 3 . The physiological effects 
appear to be. the same; though formerly positive electricity vras supposed to be stimulant, 
wliile negative electricity was thought to be sedative 3 . 

Physiological Effkcts. — a. On Vegetables^ —No conclusive evidence 
has hitherto been adduced demonstrative of the influence of electricity in 
promoting vegetation 4 . 

b. On Man and other Animals.—* Electricity is distinguished from other 
physical agents by its faculty of affecting all our senses; whereas “ light 
excites no organs but those of vision. Heat acts oidy on our feeling; whilst 
magnetism exerts upon our frames no perceptible influence whatever 5 .” 

It wjff be convenient to consider the effects first of statical, and afterwards 
of dynamical, electricity. 

1. Effects of Statical Electricity on Man and other Animals. —No 
perceptible influence is exercised by statical electricity over the animal func¬ 
tions. In clear and serene states of the w eather, the atmosphere is usually 
charged with positive electricity, which, by induction, renders the surface of 
the earth, and all living beings thereon, negative; while, in damp and wet 
^weather, the reverse states usually exist; the atmosphere being negative, and 
the surface of the earth positive. We arc unable, however, by our feelings 
to detect these opposite electrical conditions of the atmosphere, or to ascribe 
to them any peculiar influence on the system. 

When we place a patient in what is called the electric bath, that is, on 
the insulating stool or chair, and in connection with the prime conductor of 
a common electrical machine, the whole surface of the body becomes charged 
with positive electricity, while the atmosphere surrounding it is rendered 
negative; but no constant and certain physiological effect is observed there¬ 
from. In some cases, it is said the pulse is quickened; in others, unaltered ; 
wliile, in a third class of cases, it becomes reduced in frequency at the end of 
ten or fifteen minutes 6 . But these phenomena, as well as the copious perspira¬ 
tion, which has also been ascribed to the electric bath, are referable rather to 
the excited imagination, fear, or other feelings of the patient, than to the direct 
influence of electricity on the body. 

2. Effects of Dynamical Electricity on Man and other Animals. —The 


1 Faraday, Phil. Trans. 1833, 5th Series of Researches, § 535. 

8 Ibid. 1838, 12th and 13th Series of Researches; Walker, Account of Experiments with a 
Constant Battery, in the Transactions of the London Electrical Society , 1838. 

8 Apjohn, in Cyclopaedia of Practical Medicine, v<;l. i. art. Electricity. 

4 See an interesting paper by Mr. Edward Solly, On the Influence of Electricity on Vegetables, in 

thu Journal of the Horticultural 'Society, vol. i. 1845. Also, Further Observations, iii the same 
Journal, 1847. c> ' 

6 Peschel’s Elements of Physics, vol. ii. p. 1, 1846. 

6 See Mr. Smith’s experiments, in 4>r. Hodgkin’s Translation of Edwards’ work, On the Influence 
of Physical Agents on Life, p. 885, Lond. 1832 
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progressive action or motion of electricity, usually denominated the electric 
current, produces remarkable and powerful effects on the animal* system: 
these we may conveniently arrange under four heads; viz. effects on the nervous 
system, effects on the muscles, effects on the secretory organs, and effects on 
the heart aud blood-vessels. 

a. Effects on the Nervous System. —According to Matteucci l , the nerves 
are somewhat better conductors of electricity than the cerebral substance; but 
their conducting power is four times less than that of muscle. Todd and 
Bowman*, however, could detect no appreciable difference in the conducting 
power of nerve and muscle. 

But the nerves do not appear to be equally good conductors in all directions; 
at least, it appeared to Matteucci that the spinal nerves were better conductors 
in the centrifugal than in the centripetal direction 3 . 

an. On the Nerves of Sensation.—The electric current acts like other 
stimulants on the nerves of sensation, find excites the special function of each 
nerve. Thus, when transmitted along the nerves of touch, it excites pain, 
the shock, aud other disagreeable sensations; along the optic nerve, it causes 
the sensation of light; along the gustatory nerve, a remarkable taste; along 
the auditory nerve, sound 4 ; aud along the olfactory nerve, the sensation of 
smell 5 . 

The effect oil the gustatory nerve is not referable to the, action of the substances pro¬ 
duced by the electrolysis of the salts of i lie saliva; lor .firstly, the sensation may be excited 
by a current which is too feeble to decompose these salts; and, secondly, Volta experienced 
an acid taste, from (he influence of an electric current at the moment when his tongue was 
in contact with an alkaline solution. 

/3/3. On the Nerves of Motion.—When an electric current is transmitted 
along a nerve of motion, contraction of the muscles to winch the nerve is 
distributed is produced. 

MM. Longet and Matteucci 6 have made some very curious observations on 
the effects of the electric current on motor nerves. Immediately after the death 
of the animal, muscular contractions are induced both at the commencement 
and at the interruption or cessation of the current, whether it be direct or 
inverse. But some time after, or in what is called the second stage of the 
vitality of the nerve, the muscles are thrown into contraction only at the 
commencement of an inverse or centripetal current, and at the cessation of a 
direct or centrifugal current. 

A current is said to he direct or centrifugal if it pass in the direction from, the brain 
towards the distal extremities of the nerves. An inverse or centripetal (jjirrent is one that 
passes in the opposite direction. 

The susceptibility of motor nerves to the influence of the electric current 
may be destroyed by the action of narcotic poisons; by a sufficiently prolonged 
separation of tie nerves from the central parts of the nervous system; by a 
ligature interposed between the parts of the nerve irritated and the muscles; 


* Trade ths Phenomhnes Meclro-Physiologique dec Animaux, p. 48, Paris, 1844. 

* Physiological Anatomy, p. 243, 1845. 

3 Traite, in 50. 

I Volta, Phil. T m ns. for 1800, p. 403. 

Muller’s Elements of Physiology, by Baly, vol. i. p. 623, bond. 1838. 

Rapport entre le sens du Courant dlectrique et les Contritions musculaires dues d ce Courant, 
(Com pies rendus de V Academic dcs Sciences du 9 Sept. 1844). 
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and by continued excitation of the nerve 1 . But the muscular contractions 
caused by the commencement of the inverse current continue to be produced 
for a much longer time than those which arise from the cessation of the direct 
current. 

yy. On mixed Nerves.—By mixed nerves are meant, nerves which have a 
double root, and which, therefore, are both sensitive and motor; A current 
of electricity transmitted along a mixed nerve excites both sensation and 
muscular contraction. 

MM. Longet and Matteucci 2 have observed a very remarkable difference in 
the effect of the electric current on the motor and mixed nerves. In the 
second stage of the vitality of the mixed nerves, the direct or centrifugal current 
excites contractions only at its commencement; while the inverse or centripetal 
current excites them only at its cessation. These phenomena are directly the 
reverse of those which occur in the case of the.motor nerves before noticed. 

In the following table, the differalt effects of centripetal and centrifugal 
currents are contrasted:— 

Effects of Electric Currents on Motor and Mixed Nerves. 





Effects of Currents. 



Nerves. 

Direct or 

Centrifugal Current . 

Inverse or Centripetal Current. 


Commence¬ 

ment. 

Closed 

Circuit. 

Cessation. 

Commence¬ 

ment. 

Closed 

Circuit. 

Cessation. 

1st Period of Vitality . 

. Motor nerves .... 

M uscular con- 

No effect 

Muscular con- 

Muscular con- 

No effect 

Muscular con- 

Mixed nerves ... 

tractions. 
Strong con- 

No effect 

tractions. 
Contraction of 

tractions. 
Contraction of 

No effect 

tractions. 

Contractions 

2d Period of Vitality. 
Motor nerves .... 

tractions of 
superior and 
inferiormus- 
clcs 8 , and 
pain. 

No effect. 

No effect 

superior and 
inferiormus- 
cles, and pain. 

Muscular con- 

superior and 
ini'eriortnus- 
clcs, and 

great pain. 

Muscular con- 

No effect 

of superior 
and inferior 
muscles, and 
pain. 

No effect. 

•■Mixednerves ... 

Contractions 

No effect 

tractions. 

Contractions 

tractions ex¬ 
citable for a 
longerpcriod. 
Contractions 

No effect 

Contraction of 


of the inferior 
muscles. 


of superior 
muscles, and 
pain. 

of superior 
muscles, and 
pain. 


inferior mus¬ 
cles. 


S$. On the Ganglionic or Sympathetic Nerves. — The ganglionic or 
sympathetic nerves are sensitive, and possess a motor though involuntary 
influence over the parts they supply : hence, therefore, a currant of electricity 
transmitted along these nerves should, in conformity with its influence on the 

1 Matteucci, Traits, p. 214. 

! Longet and Matteucci, Support. 

,J The terms superior inferior refer to the point of excitation. The superior muscles are those 
supplied from nerves which come off above the point of excitation; the inferior muscles, on the con¬ 
trary, are those supplied from nerves which come off below the point of excitation. Contractions of 
the superior muscles are reflected movements, and are due to the irritation of the nervous centre 
affected through the sensitive nerves, 
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mixed nerves above noticed, excite both sensation and muscular contraction. 
Matteucci 1 confirms the statement of Humboldt and Muller 2 , that the electric 
current applied to the cardiac and splanchnic nerves excited respectively con¬ 
tractions of the heart and the peristaltic movements of the intestines; but I 
am unacquainted with any experiments in which sensation was excited by the 
influence of electricity on the ganglionic nerves. 

Matteucci has observed some remarkable peculiarities in the action of the 
current on the ganglionic nerves. Instead of commencing immediately on 
the closure of the circuit, the contractions did not appear until some time 
subsequently, and they continued after the current had ceased. In these 
respects, however, electricity agrees with other stimulants in its action on 
these nerves. Matteucci was unable to recognise any well-marked difference 
between the effects, on the ganglionic nerves, of the direct or centrifugal 
current and those of the inverse or centripetal one. 

The influence, on the secreting orgiyis, of the electric current transmitted 
along the ganglionic nerves is an interesting object of inquiry, and one which 
requires examination. Krimer 3 states that, by division of the sympathetic 
nerve in the neck, the urine was rendered alkaline and albuminous; but, on 
the application of galvanism, its normal properties were restored. 

«. On the Nervous Centres.—Instantaneous death is produced by the 
passage of powerful charges of electricity through the brain. Babbits and 
other small animals may be thus destroyed by the discharge from the electrical 
battery, or even from a large Leyden jar; and the death produced by lightning 
is a further illustration of the instantaneous and fatal effects of electricity on 
the nervous system. 

When the charge is not sufficiently powerful to cause immediate death, the 
effects produced are analogous to those of concussion of the brain 4 . 

Mr. Singer 5 “ once accidentally received a considerable charge from a 
battery through the head; the sensation was that of a violent but universal 
blow, followed by a transient loss of memory and indistinctness of vision, but 
no permanent injury ensued.” The same authority observes that, if “ the 
charge is passed through the spine, it produces a degree of incapacity in the 
lower extremities; so that if a person be standing at the time, he sometimes 
drops on Iris knees, or falls prostrate on the floor.” 

Some interesting experiments have been made by Matteucci 6 , both alone and in con¬ 
junction with Longet', on the effects of the voltaic current on the nervous centre* of 
animals. Neither muscular contractions nor apparent pain were produced when the current 
was transmitted through the cerebral hemispheres, or through the cerebellum, or through 
the pulp of the hemispheres either of the cerebrum or cerebellum. Neither were any con¬ 
tractions produced by the passage of the current through either the posterior columns 
pr grey substance of the spinal cord. But both pain and muscular contractions wore 
induced when the current acted on the corpora quadrigemina and crura cerebri; and the 
effect of both the direct and the inverse current on the anterior columns of the cord were 
the same as thos# produced on the motor nerves; that is, contractions were excited under 
the same circumstances. We may conclude, therefore, says Matteucci, that the electric 


1 Traits, p. 247. 

2 Muller’s Physiology,hf Baly, vol. i. pp. 191 and 663. 

3 Ibid. p. 470. 

4 Land. Med. Gazette, xiv. 664. 

5 Singer, Elements of Electricity, p. 295, Loud. 1814. 

6 Traite, p. 242. 

' Rapport. 
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current acts on the central parts of the nervous system like other stimulants whose action 
has been so well determined by M. Flourcns. 

• 

2. Effects on the Muscles. —It has been ascertained by Matteucci, that a 
current of electricity causes the contraction of a muscle from which all visible 
nerves have been carefully removed; and that the contractions occur both at 
the commencement and cessation of the current, and are independent of its 
direction; and he infers from his experiments— 

1st. That the property of contracting possessed by the living muscular fibre is inherent. 

2dly. That the motor nerves, when irritated, produce contractions in the'muscles to 
which they are distributed by acting on tills inherent property of the muscle. .• 

3dly. T'hat the nerves may be temporarily deprived of tins property by circumstances 
which I have before staled. 

4thly. That the muscular fibre requires, for the continuance of its irritability, the 
simultaneous action of sensitive and organic nerves, mid of blood, by which its nutrition is 
kept up. 

When a current of electricity traverses simultaneously muscles and nerves, 
the contractions which ensue are principally due to the action of the current 
on the nerve: for, when the current is direct, the contractions occur at its 
commencement; whereas, when it is inverse, they occur at its cessation. 

8. Effects on the Secreting Organs. —Although little is known with respect 
to the precise agency of the nerves in the act of secretion, yet we have abundant 
evidence to prove that they exercise some inllucnce on this process; and, as 
the electric current excites the motor and sensitive nerves, it appears, a priori, 
probable that it may also excite the nerves distributed to the secreting organs. 
“ The experiment instituted by the Baron A. von Humboldt on his own 
person is well known. Having applied two blisters to the region of the 
shoulders, he covered one of the blistered surfaces with a silver plate, and 
closed the circle by means of a conductor of zinc, when a painful burning was 
produced, and a change in the character of the discharge; from being bland and 
colourless, it became a red acrid fluid, which left livid red streaks on the parts 
of the back where it ran. M. Most likewise states that, having caused a 
galvanic current to pass through the parotid, by applying the positive pole 
to the situation of the gland for the space of ten minutes while he held the 
negative pole in his hand, an increased secretion of saliva, which was neither 
acid nor alkaline, took place 1 .” Eurthermorc, Krimer reports' that the division 
of the sympathetic nerve in the neck caused the urine to become alkaline 
auot albuminous; but that the application of galvanism restored its normal 
properties 2 . 

Dr. Wilson Philip 3 divided the nervi vagi in a rabbit, and found, as he supposed, that 
the digestive process was stopped ; and in another experiment he restored, as he tells ns, 
the functions of these nerves by the voltaic influence. But subsequent, experiments have 
shown that the division of tiro nervi vagi does not wholly stop the digestive process, and 
that electricity cannot restore it to its original state 4 . 

4. Effects on the Heart and Blood-vessels. —I have already stated that 
contractions of the heart may be induced by galvanizing the cardiac neryes. 


Muller’s Physiology, by Baly, vol. i. p. 409. 

2 H id. • 

3 An Experimental Inquiry into the Laws of the Vital functions, pp. Ill, 213, 256, &c. 3d edit. 
Load. 1826. 

* Midler, op. ante cif. p. 549. 



Modifications of the Effects of the Electric Current. 


41 


But in neither the arteries nor capillaries can contractions be induced by the 
voltaic current, though Wederaeycr states he has seen a distinct permanent 
contraction of the small arteries induced by it 1 . * 

Circumstances modifying the Effects of the Electric Current.— The 
physiological influence or effects of the current are modified by the following 
circumstances:— 

1. The intensity of the current. 

2. The quantity of electricity passing in the current. 

ifc The direction of the current. 

4. The continuance or intermission of the current. 

5. The effects of certain diseases or poisons. 

1. The Intensity of the Current. —The physiological effects of the electric 
current are greatly modified by its intensity: if the latter be heightened, the 
effects arc increased, and vice, versa. 

a. The current of electricity obtained from a single pair of plates produces, 
under ordinary circumstances, no sensible effect on the sense of touch; but, 
if its intensity be augmented by transmitting it through repeated coils of wire, 
its effects become very perceptible. 

ft. A small quantity of electricity, whose intensity is high, produces very 
powerful effects; as the discharge of the common Leyden jar or battery: 
whereas a large quantity of electricity, whose intensity is low, produces very 
feeble or scarcely perceptible effects. 

The electricity evolved by Faraday’s wire voltaic battery, before described, would be 
without perceptible effect, on the sense of touch, on account of its feeble intensity. But 
an equal quantity of electricity, obtained by the ordinary electric machine, and, therefore, 
of very high intensity, gave a most violent shock; and “ if passed at once through tin; 
head of a rut or cat,, says Dr. Faraday 2 , was sufficient “ to have killed it as by a flash of 
lightning.” 

A certain degree of intensity is required to enable the current to overcome 
the resistance offered by the animal body to its transmission. 

2. Quantity of the Current. —The influence of quantity is best seen in 
those cases where the intensity of the current is great. Thus the power or 
force of a shock produced by the discharge of the Leyden bottle or battery is 
proportional to the area of the metallic coating, the intensity of the electricity 
being equal. In other words, a large Leyden bottle gives a more powerful 
shock than a small one charged to the same intensity. 

When the intensity is low, and the resistance to the transmission of the 
current is consequently great, the influence of quantity is slight. Thus, in a 
voltaic battery, composed of a few' pairs of plates, no difference is perceptible 
between the effects of large and small plates. 

In coil machines, the power of the shock is augmented by using, as con¬ 
ductors, large metallic surfaces instead of mere wire points; or by moistening 
the animal surface with a saline solution. By these means the resistance is 
lessened, and the quantity of electricity which is transmitted is increased. 

Direction of the Current. —To Volta is due the credit of having dis¬ 
covered the modification which the continued passage of an electric current 
along the nerves effects in the action of the current' itself^ and which has^in 


1 Muller, pp. 205 and 228. 

2 Phil . Tram . 1834, 7th Series of Researches, $ 860. 
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consequence, been termed the Voltaic alternatives. The fact is thus stated 
by Mattqucci :—“ The current which is transmitted along a motor nerve of a 
living or recently-killed animal, and which continues to pass along the nerve 
during a certain period, modifies the excitability so as to render the nerve 
insensible to the passage of the current so long as it moves in the same direction; 
but the excitability of the nerve reappears when the current is made to pass 
in the opposite direction: so that when a nerve has been modified by the 
passage of the current in the way described, we may restore to it its lost 
excitability by reversing the current. Thus, at every change in the direction 
of the current, the limb, which previously contracted only when we closed the 
curcuit, becomes now capable of contracting at the interruption of the same 
circuit.” 

The different effects of the direct or centrifugal, and of the indirect or cen¬ 
tripetal, current on the motor and mixed nerves have been already stated. 

Matteucci found that the centrifugal current destroyed the excitability of 
the nerves much^nore speedily than the centripetal current. 

4. Continuance or Intermission of flic Current. — An intermitting 
current (i. c. a current alternately interrupted and renewed at very short 
intervals), excites tetanic convulsions; but sooner exhausts the excitability of 
a nerve than a continuous current 1 . 

5. Effects of certain Diseases and Poisons. —The effects of electricity are 
modified by tlie%xistence of paralysis. Tlius, an electric shock, transmitted 
through a part affected with paralysis of sensation, produces little or no pain 
(according as the disease is incomplete or complete); while the effect of a 
similar shock on a healthy part is very painful- - In several cases of hemiplegia, 
consequent on apoplexy, I have found that the muscular contractions caused 
by the vibrating current of a coil machine were very feeble in the paralysed 
limb, while they were very powerful in the healthy one. 

Hydrocyanic acid, or a solution of opium, or one of nux vomica, or death 
by the electric shock, lessens or destroys the excitability of the nerves sub¬ 
mitted to the electric current, though the muscles retain their irritability. 

Carbonic acid, sulphuretted hydrogen, nitrogen, and chlorine, do not possess the power of 
exhausting the excitability of the nerves. 

Character and Peculiarities op the Physiological Action op Elec¬ 
tricity on Man and Animals. —Electricity acts on the nervous system of 
living or recently-killed animals as a stimulant or excitant. 

Like heat, alkalies, and mechanical irritation, it excites sensation w r hen 
applied to tkd sensitive nerves, and muscular contractions when applied to 
motor nerves. It further agrees with these stimulant agents in the circum¬ 
stance that its prolonged action exhausts the nervous excitability; but it 
differs from other stimulants in several circumstances, of which, according to 
Matteucci 2 , the following are the principal:— 

1. The electric current excites cither muscular contraction or sensation according to 

the direction in which it is transmitted along a mixed nerve. 

2. The electric current excites neither contraction nor sensation when passed transversely 

. across a nerve. 

3. The electric current produces no effect by its prolonged transmission along a nerve. 

£ 

1 Matteucci, Traitr, p. 232, et auq. : lhid. p. 251. 
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4. The electric current excites a nerve when it ceases to pass. 

5 . The electric current restores the excitability of a nerve which had been exhausted by 
a reverse current. 

6. The electric current retains for a longer period than any other stimulant its power of 
rousing the excitability of a nerve. 

Correlation op the Electrical and Nervous Forces. — Between 
electricity and the vis nervosa, there exist, both in their development and 
propagation, several striking analogies, which at one time disposed physio¬ 
logists to # regard these two forces as identical; but the failure of the most 
competent experimentalists-to detect electric currents in the nerves, and the 
well-ascertained differences in properties between electricity and the vis 
nervosa, have led more recent physiologists 1 to reject the electrical hypothesis 
of nervous power, which, in the present state of our knowledge, seems to me 
to be no longer tenable. 

Uses. —Electricity is employed as a therapeutical agent sometimes rationally, 
sometimes empirically. 

When it is resorted to for the purpose of producing ofle or more of its 
known physiological effects, and thereby of fulfilling an indication in the 
treatment of a disease, its use may be termed rational. 

But it has been employed in some diseases in which the indications for its 
use are not obvious, and in which its methodns mvdendi, if, indeed, it possess 
any curative power whatever, is unknown. In such cases we may term its 
use empirical. v 

1. Paralysis. —Electricity is sometimes beneficially employed in paralysis 
of sensation or of motion, or of both of these functions. Its operation is that 
of a peculiar and specific stimulus" to the nerves; and hence if. is most useful 
in those cases where these only arc affected: while in paralysis from lesion of 
the nervous centres it holds out but little hope of relief. 

In local paralysis, where a single muscle or a set of muscles only is affected; 
in paralysis arising from a torpid, inactive, or benumbed condition of the 
nerves themselves; in paralysis, stiffness, and rigidity consequent on chronic 
rheumatism, bruises, sprains, &c. and after all inflammation and tenderness have 
subsided; in paralysis arising from poisoning by lead; and, lastly, in all cases 
of what is sometimes termed functional paralysis, electricity frequently proves 
highly serviceable: and in some of these cases I have seen the most marked 
relief follow its use. 

In paralysis from permanent organic lesion of the nervous centres, no benefit 
can be anticipated from its employment. 

In the chronic form of paralysis which follows apoplectic attacks from 
cerebral hemorrhage it is frequently resorted to; but rarely with benefit. In 
all recent cases, and generally during the existence of inflammatory and febrile 
symptoms, its use is improper. It must never be applied until sufficient time 
has elapsed, after the occurrence of the hemorrhage, to allow of the absorption 
of the coagulum. But when there is reason to suppose or hope that the 
effused blood has become absorbed, and that paralysis remains from desuetude, 
the stimulation of the nerves and muscles of the part by an electric current 
deserves a trial, and may now and then prove serviceable. Moreover, l^ie 
occasional exercise of the muscles of a paralysed limb, «by^a ,weak voltaic 

1 Miillcr’s Physiology, by Baly, vol. i. p. 635; MatleuceiT Traile, p. 252^Todil and Bowman, 
Physiological Anatomy , vol. i. p. 243. ^ 
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current, checks the shrinking of the muscles and loss of irritability consequent 
on their disuse 1 . 

In the application of electricity to the treatment, of paralysis, attention 
should be paid t*> the force, the duration, and the direction of the current. 

a. Force of the Current. —At the commencement of the use of electricity, 
the current employed should be very feeble: afterwards its force must be adapted 
to the intensity of the malady. In slight cases, a weak voltaic current may be 
employed: in more severe cases, a more intense one, or the magneto-electric 
current, may be used. The shock produced by the discharge of* a Leyden 
phial should be reserved for chronic cases of complete paralysis. 

h. Duration of the Current. —This must be governed by the force of 
the current: the more powerful the current, the shorter should be its duration. 

The interrupted or intermittent current should be preferred to the con¬ 
tinuous one, care being taken not to apply it long enough to exhaust the 
excitability of the nerve. 

Matteucci recommends that from twenty to thirty shocks should be com¬ 
municated within two or three minutes, a few seconds being allowed to 
intervene between each shock. The patient should be then left undisturbed 
for a few minutes; after which the treatment may be renewed. 

c. Direction of the Current. — This is determined by the kind of 
paralysis. In paralysis of sensation only, the current should be direct or 
centrifugal; in paralysis of motion, it should be inverse or centripetal. In 
paralysis both of sensation and motion Matteucci states there are no grounds 
for preferring the one direction to the other; hut it appears to me that for 
such cases the vibrating current, obtained by the ordinary coil machine, is 
•peculiarly appropriate ; for by this the sensitive and motor nerves arc 
alternately excited, while the one current promotes the restoration of the 
excitability which may have been lessened by the preceding current. 

The rule for adapting 1 he direct ion of the current to the nature of the disease is founded 
on the assumption that, in some eases of paralysis, the nerves of the affected limb are in a 
condition similar to that produced by the coni iniicd passage of an electric current; and in 
order, therefore, to restore to the nerve the evilability of which the electric current hud 
deprived it, the current must he reversed. Hence, to relieve paralysis, the current should 
be passed in a direction contrary to that which mqy have produced it. Now, as the 
sensitive nerves act centripetally, the current should he transmitted eentrifugully when 
they are paralysed ; and as the motor nerves act ocntrifugally, paralysis of them requires 
a'centripetal current. 

2. In Amaurosis of a torpid character, and without excitement, frictional 
electricity was formerly in considerable repute; but of late years it bus fallen 
into disuse. Mr. Hey 2 published seven cases illustrative of its efficacy; but 
they are by no means satisfactory; for live of the patients were also mercurialized 
by calomel, and one received no benefit from the treatment employed. Mr. 
Ware 3 considered electricity more useful in amaurosis arising from the effect 
of lightning on the eyes than in any other variety of the complaint. T hi s, 
indeed, theory leads us to expect. 

The mode of using electricity in amaurosis is by the aura, or by slight 
sparks drawn from or directed against the eye and surrounding parts, or by 

1 Dr. J. Reid, Edinft. Monthly Jonrn. of Medical Science, May 1841. 

2 Hey, An Jecttfat of the Effects of Electricity in Amaurosis, in the Medical Observations and 
Inquiries, vol. v. p. 1, Sid edit. 177m 

3 Ware, Observations on the Cataract and Ou/fa serena, bond. 1812. 
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the current passed either from one temple to the other, or from the super¬ 
ciliary and infraorbitary foramina to the occiput. Theory would indicate the 
transmission of the current from the hind part of the head to the face; that 
is, centrifugal]}' as regards the optic nerve. 

3. In Nervous Deafness, arising from a torpid condition'of the auditory 
nerve, and unaccompanied with excitement, electricity, both frictional and 
voltaic, has been frequently employed; and though occasionally patients report 
themselves benefited by it, in most cases it fails to give relief, and in some 
instances dias aggravated the malady. Both Hard 1 and Kramer 2 speak 
unfavourably of its effects. After quoting the opinions of most preceding 
writers on the subject, Kramer observes that, “ Rooking at the result of all 
this accumulated experience, given with the utmost honesty, there cannot be 
one moment's hesitation in declaring that electricity and galvanism are utterly 
useless in diseases of the ear; that they even seriously endanger the auditory 
nerve by exciting to a morbid degree its irritability, the infallible result of 
which is, that it is positively debilitated.” My own limited experience of its 
employment would not lead me to speak so unfavourably of its use. 

4. In Chorea, considerable relief has sometimes followed the employment of 
frictional electricity; and I am acquainted with several cases in which its use 
appeared to be remarkably beneficial. Dr. Addison 3 and l)r. Golding Bird 4 
also speak very decidedly of its good effects. I have, however, seen it fail to 
give reliof in a considerable number of cases. Dr. Bird employed it in the 
form of sparks taken in the course of the spinal column every alternate day 
for about five minutes each time. Electric shocks transmitted along the limbs 
never appeared to him to do good, but, on the contrary, often aggravated the 
involuntary movements. I have seen electric friction in the course of the 
spine, and centripetally along the nerves of the extremities, apparently relieve 
the convulsive movements. 

5. In Tetanus. —The use of electricity in tetanus was first suggested by 
Matteueci. “ We have seen,” says this philosopher 5 , that when the 
passage of the electric current through the nerves of a living or recently-killed 
animal is renewed many times successively, at short intervals, the limbs remain 
rigid by tetanic contraction. We know also that, on the contrary, the limbs 
are paralysed when the current is continued uninterruptedly for a certain time, 
lienee, then, the effects of the passage of a continued current arc altogether 
different from those of the interrupted one. It was, therefore, natural 4o 
suppose that the continued current would destroy tetanus by inducing paralysis. 
Experience has fully established the accuracy of this conclusion. All narcotic 
poisons, such as opium and nux vomica, when given to frogs* first stupify, 
then overexcite them, and lastly, before death, give rise to very violent tetanic 
convulsions. Now if, during the latter stage, we pass through the animals a 
continued electric current of a certain intensity, the rigidity of the limbs 
ceases, and the tfonvulsions disappear. The frogs die after a certain time, but 
without any symptoms of tetanus. In order to lessen the violence of the 

s des Maladies de VOreille et tte VAudition, Par. 1821. 

“ The Nature and Treatment of Diseases of the Ear, by Dr. Wm. Kramer, translated from tie 
German by Dr. J. R. Bcnnett) Ij0nd . 1887 . 

Guy s Hospital Reports, vol. ii. p. 493. 

Ibid. vol. vi. p. 84. 

s Traite, p. 270. 
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contractions which take place at the commencement of the treatment, it is 
better to use the inverse current. 

“ The application of the electric current in a case of tetanus which I 
published in the Bibliotheque universelle, for May 1838, appears to me to 
prove the correctness of my theoretical conclusions. During the time the 
patient was under the influence of the electric current, he did not experience 
the violent attacks which he had had previously. He was able to open and 
shut his mouth; and his circulation and transpiration appeared to be re¬ 
established. Unfortunately, however, these signs of amendment 'were only 
temporary; the disease being occasioned and kept up by the presence of 
foreign bodies in the muscles of the leg. 

“ I dare not hope that the application of the electric current will in general 
succeed in curing tetanus; but I think that I am justified in believing that it 
will relieve, in a great measure at least, the sufl'erings of the patient.” 

6. Tn Amenurrhwa, considerable benefit has been obtained by the employ¬ 
ment of electricity. It is usually applied in the form of shocks produced by 
the discharge of a Leyden jar through the region of the uterus (from the 
sacrum to the pelvis, or from hip to hip). I have on several occasions found 
the practice successful. 

7. Other Uses. —The preceding are the chief cases in which electricity is 
used at the present time. There are, however, many other maladies in which 
its employment has been suggested; but in some of which the chance of 
relief has appeared so slight, that the suggestion has never been acted on; in 
others, experience 1ms not confirmed the expectations which were at first 
entertained of it; while, in a third class of cases, further experience is required 
to test its efficacy. 

la asphyxia from drowning, hanging, the inhalation of noxious gases, &c. voltaic electricity 
has been unsuccessfully used to excite the muscles of respiration 1 . In sanguineous apoplexy. 
Dr. W. Philip suggested that it might he used to enable the. lungs “ to perform their 
functions for a longer time than without this aid,” and that by it the life, of the patient 
may be prolonged. In the asphyxia produced by concussion, galvanism has been suggested 
by M. Goudret. 

I)r. Wilson Philip, having observed that wit hdrawing a considerable part of the nervous 
influence from the, stomach and lungs deranges the digestive powers, and produces great 
difficulty of breathing, was led to expect relief from galvanism in indigestion and habitual 
asthma. He describes the benefit obtained as greatly exceeding his expectations. Tire 
positive pole is to be applied to the nape of the neckthe negative pole to the pit of the 
sftimaeh. A weak power should be commenced with, and the strength gradually increased 
until some uneasiness is experienced. ' In some instances perfect cures were obtained; in 
others relief was gained 2 . 

Prevost and Dumas 3 have proposed to electrolyze urinary calculi, in the bladder, and 
thereby to effect their disintegration. Unfortunately, however, for this proposition, calculi 
are in general formed of substances which are insoluble, or nearly so, and which, therefore, 
could not be decomposed by an electric current, unless it had a very great intensity, and 
was continued during a considerable time; in which case it would not be applicable. 
Bonnet suggested that the bladder should be injected with a solution 6i nitrate of potash. 


1 The Professors of the Irish College of Surgeons, in 1829, failed to restore by it the respiratory 
movements in tfperson who had been hung (Dr. Apjohn, in Cyclopedia of Practical Medicine, art. 
Galvanism). Electricity, in conjunction with other means, was tried, but without success, in the 
ease of Scott, the American diver, who had been accidentally hung for five or six minutes (see Times, 
Jan. 13, 1-841). 1 

J See Phil. Trans. 1817, p. 22; and Dr. Wilson Philip’s Treatise on Indigestion. Also, La Beaume, 
On the Medical Effects of Electridty and Galvanism in Nervous and Chronic Disorders, 1820. 

3 Journal de Physiologic, t. iii. p. 217. 
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and the calculus subjected to the action of electricity in this liquid, in order that the 
nitrate may be decomposed into nitric acid and potash; the former of which it was suggested 
would dissolve the phosphates, while the latter would dissolve the uric acid and urate of 
ammonia. 

If the poles or electrodes of a voltaic battery be immersed in an albuminous liquor, the 
albumen becomes coagulated. On this fact it has been suggested “ that galvanism might 
be applied to the important purpose of coagulating the blood within an aneurismal tumour , 
and thus removing the disease without resorting io the ligature 1 .” For this purpose two 
needles are to be introduced into the tumour, and their projecting extremities connected 
with the opposite electrodes of the battery. 

Pravaz 2 Hus proposed to cauterize the bites inflicted by rabid animals, by introducing 
the electrodes of a battery into the wound; and Fabrd-Palaprat 3 has suggested that the 
cauterizing effects of the moxa might be effected by voltaic electricity ; and in this way a 
galvanic moxa formed. 

In 1832, Dr. Coster 4 , and in 1833, M. Fabrd-Palaprat 5 , employed voltaic electricity to 
assist the introduction of certain medicinal substances into the blood. M. Fabre-l’alaprat 
assorts that, by the aid of galvanism, lie has caused certain chemical agents to traverse the 
body and appear at some dhjtant part. He bqund on one arm a compress, moistened with 
a solution of iodide of potassium, and covered by a platinum disk, connected with the 
negative pole of a voltaic battery of thirty pairs of plates. Oil the other arm was placed 
a compress, moistened with a solution of starch, and covered by a platinum disk, connected 
with the positive polo of the battery. In a few minutes ttie starch acquired a blue tinge, 
shewing that the iodine had been transported from one arm to the other. I have, twice: 
repeated Fabre-Palaprat’s experiment; but, though 1 employed fifty pairs of plates for 
fifteen minutes, 1 was unable to obtain the slightest evidence of tiie passage of iodine 
through the body. 

Electric friction, or slight shocks, arc sometimes employed to promote the biliary secre¬ 
tion ; but I have bad no experience, of their good effects. 

To promote, the resolution of indolent tumours, electricity, in the form of sparks, slight 
shocks, and frict ion, has been employed, and, it is said, with occasional benefit. I have 
tried it in several cases of enlarged cervical glands, but without observing that any benefit 
resulted therefrom. 

It has been proposed to destroy opacity of the, crystalline lens by electricity; but, as 
Matteucei 0 has shrewdly observed, “ though it is possible to make a cataract by the electric 
current, it, is not possible to destroy one by it.” 

Electricity has been recently applied by Dr. Radford 7 to produce uterine contractions in 
cases of severe flooding attended with exhaustion. Dr. ltadford states, that it excites 
not only tonic contraction, but also alternate contraction, when applied at intervals. In 
one case he used it where the membranes were nnruptured, and the uterus in a state of 
great inertia ; and alternate contraction was immediately produced. He also suggests the 
use of this agent in tedious labours depending upon want of power in the uterus, and 
where up mechanical obstruction exists; m cases where it is desirable tojiroduce premature 
labour; in menorrhagia where the uterus is flaccid, and the os uteri patulous; and in 
hour-glass contraction, to excite the longitudinal uterine fibres. The apparatus employed 
by Dr. Radford was a coil machine; one pole being applied to the abdominal parietes over 
the fundus uteri, the oilier pole to the os uteri. The. vaginal conductor “ consists of a 
strong brass stem, seven inches long, curved to suit the vagina, and cov#red with a non¬ 
conducting material, having a small screw at its distal extremity for attaching it to a 
silvered ball; at its other extremity it is received within an ebony handle, which is hollow, 
and through which passes a strong brass wire, looped at the end, and connected with the 
long wires before alluded to. The wire is kept disconnected from the brass stem by means 
of a spiral spring •oneealed within the ebony handle. The loop is covered with silk, and 
w intended for the thumb of the operator when he is bringing the wire into connection 
with the stem. * When the remedy is applied, the brass ball of the vaginal conductor is to be 
passed up to the os uteri, and moved ahout at intervals on to various parts^of this organ.” 

* Apjohn, Cyclopeedia of Practical Medicine, art. Galvanism. 

* Seme. Medicate , Dee. 1830. 

' Gahian 'ame applique a la Medicine, p. 57, Paris, 1828. 

. Archives Generates de Medecine, t. ii. p. 432. , 

Ibid. 2me scrie, t. ii. Also, Becquerel, Traite de VEtectricitc, t. iv. p. 321. 

* Twite, p. 272. 

Provincial Medical Journal, Dine 1844. Also, Rankin’s Half-Yearly Abstract, vol. i. 
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Modes of Production of Electricity for Medical Purposes. —The 
sources of electricity are numerous; but of these a few only have .been resorted 
to for obtaining electricity for medical purposes. They are— 

1st. Friction, as in the common electrical machine. 

2dly. Chemical action, as in the voltaic, battery. 

3dly. Magnetism, either of temporary magnets, as in the coil machines, or of permanent 
magnets, as in the magneto-electric machines. 


Fig. 1. 



Electrical Apparatus fur Medical Purposes. 


FKTCTIONAL ELECTKICITY. 

a. Cylinder machine. 

b. Medical electrometer. 

c. Insulating stool. 
d d. Levdcu jars. 

e. e e. lusulated directors. 
f Discharging rod. 

g. Glass tube traversed by a wire, which ter¬ 
minates at one end by a loop, at the other 
by a brass hall. 


VOLTAIC ELECTKICITY. 

//. Oruiekshauk’s wooden trough. 
i i. Directors, each consisting of a glass tube 
traversed by a wire, an extremity of which 
is connected with one end of the. trough; 
while the other extremity is surmounted 
by sponge or flannel moistened with salt 
and water. 

MAGNETIC ELECTKICITY. 
k. ('larko’s magneto-electric machine. 
f. Directors. 


1. Frictional Electricity. 

(Common or Franklinic Electricity.) 

Apparatus. —The apparatus requisite lor the medical application of frictional 
electricity, consists of the following instruments:— 

1. A cylindrical or a plate machine (fig. 1, a). If a cylinder, the diameter should be at 
least from § to 14 inches; if a plate, from 18 to 24 inches. The amalgam used for the 
rubber is composed of one part tin, two parts ziuc, and six parts mercury. The conductor 
intended for the reception of the electricity is denominated the positive conductor; while 
the conductor attached to the cusliion, or rubber, is called the negative conductor. Some 
machines, however, are not fitted up with the latter. 

2. Lands medical electrometer, to regulate the force of the spark or shock (fig. 1, li). 

3. One or two Leyden jars : if more than one, they should be of uneqfcil size (fig. 1, d d). 

4. An insulating stool or chair (fig. 1, c). 

5. A discharging rod (fig. 1,/). 

6. Two or tO/ree insulated directors (fig. 1, e e e). The brass ball which surmounts each 
director may be occasionally unscrewed and Removed, and a metallic or wooden point 
substituted. 

7. Flexible metalli* tfire or chain. A brass chain is generally employed; but the spiral 

brass wire employed for braces is more convenient: it may be enclosed within a thick silk 
ribbon. * 

8. An ear tube (fig. 1, g), consisting of a narrow glass tube, traversed by a brass or 
cojtper wire, which terminates at one end in a small brass ball, at the other by a loop. 
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The common electric machine yields, by the friction of its glass cylinder 
or plate on the rubber, a email quantity of electricity of high tension, or 
whose elasticity is great, and which, therefore, is capable of exerting attractive 
and repulsive forces not merely at sensible, but at considerable, distances. 
The quantity of electricity which is elicited depends on the extent of the 
rubbing surfaces and the suitability of the substances used. “ It has been 
found by direct experiment, that all kinds of glass are not equally adapted to 
give out electricity. The best glass is that which is the whitest, most trans¬ 
parent, tlfc hardest and freest from bubbles, and which contains a large 
proportion of silex. It has also been ascertained that it should not be too 
thick, in order that the [electrical] fluid may be quickly excited 1 .” 

The arrow in the following diagram (fig. 2) shows, according to the 
Frank linian hypothesis, the direction of the current set up by the rotation 
of the glass cylinder of the machine:— 

Fig 2. 



Diagram illustrative of the Direction of the, Electric Gamut in the Cylinder Machine, 
on the Franklinian Hypothesis. 


The glass robs the cushion of electricity, and yields it up to the conductor: 
the cushion, therefore, becomes negative, while the conductor becomes 
positive. 

Forms and Mode of Application. —Frictional electricity may be applied 
medicinally in five forms; viz. the hath, the aura, the spark, the shock, and 
the current. 

1. The Electric Rath. —In this mode of employing electricity the patient 
is placed on the insulating stool (or chair), and in connection with the prime 
conductor of the machine. The whole surface of the body becomes cleetit)- 
positive, while the air which surrounds the body is, by induction, rendered 
electro-negative. The positive electricity is constantly and silently discharged 
from all pointed parts of the surface, as from the hairs, fingers, &c. In a 
darkened room the discharge is seen to be attended with the evolution of 
light. The effect of the electric bath is not constant (see p. 36). 

2. Electric A^tra .—This is produced by the action of a current of elec¬ 
trified air on the skin. It is applied by mea n s of an insulated pointed director, 
connected with the prime conductor by a wire or chain; its point being turned 
to the part intended to be electrified. In this way a current or breeze of 
juglily excited air is directed toward^ the part. Or the aura may be drawn 
from the patient while placed on the insulating stool, by means of am 
uninsulated metallic point. The electric aura operates as* a mild stimulant. 


1 Peschel’s Elements of Physics, by West, part iii p. 32, Loud. 1846. 
E 
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and is occasionally used when we are desirous of electrifying delicate parts; sis 
the eye, ulcers, excoriated surfaces, the testicles, &c. » 

3. The Electric Spark .—This is one form of the disruptive discharge. 
It may be communicated by presenting to the part to be electrified, the ball 
or knob of an insulated director connected with the prime conductor. Or it 
may be drawn from the patient by placing him on the insulating stool (or 
chair), and bringing the kuucklq or the ball of sin uninsulated director near 
him. The opposed surfaces, between which the spark passes, are in oppositely 
electrified conditions. The nearer they are together, and the smSUtr the ball, 
the weaker is the force of the spark. A succession of very small sparks is 
obtained by substituting a -wooden point for the metallic ball. 

The spark occasions a sharp, painful, pungent sensation, redness, and 
sometimes a small circumscribed spot or wheal, which, how'ever, in general 
quickly disappears. 

Bor internal parts, as the bottom of the meatus auditorius externus, a glass 
tube is used to insulate the conducting wire, the end of which terminates in a 
very small knob, contained within, or placed at the end of, the tube (fig. 1, //). 

A favourite mode of employing electric sparks is to draw them thront/h 
flannel, as recommended by Cavallo 1 . This method is called by some 
electricians electric friction. The patient, being placed on the insulating 
stool, takes hold of the chain communicating with the prime conductor by the 
hand opposite to the side to be electrified. Over the naked part is then placed 
a piece of flamiel, and, the machine being turned, the operator places the knob 
of an uninsulated director in close contact with the flannel, and moves it 
steadily, but rapidly, so as to draw a vast number of very small sparks. It is 
said that the motion of the ball should be down flic part affected; that is, in 
the direction of the ramifications of the nerves. The operation is to be 
continued for tw r enty or thirty minutes. It excites warmth, but no very 
disagreeable sensations. When an uneven surface (as of the face and hands) 
is to be electrified, the ball of the director should be covered with flannel. 

4. The Electric Shock .—This is a violent effect of the disruptive dis¬ 
charge, and is thus effected:—Charge a Leyden jar; then connect its outside 
by a chain or wire, with the ball of an insulated director, which is to be applied 
to one extremity of the part through which the electricity is intended to pass. 
The knob of the jar is then applied to the other extremity of the part, and the 
discharge instantaneously takes place. 

The force or the strength of the charge is graduated by inteqiosing in the 
circuit a medical electrometer (sec fig. 1, h), which is employed thus:—Place 
the Leyden jar so that its interior may be in communication with the prime 
conductor, while its exterior is connected with the patient by a chain and 
insulated director. One of the knobs of the electrometer is then put in 
communication with the opposite side of the patient by a^second chain and 
director. If the machine be now turned, the jar charges, and, when the 
tension is sufficiently high, a spark passes from the prime conductor to the 
ball of the electrometer, and the discharge takes place, the patient experiencing 
the shock. To increase or diminish tne force or strength of the shock, we 
Augment or lessen the space between the prime conductor and the ball of the 
electrometer. 


Complete Treaties on Electricity, vol. ii. p. 136, 3d ed. Loud. 1786. 
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Sometimes a coated glass tube is substituted for the Leyden pliial in the 
above arrangement, the medical electrometer being employed. The patient 
then receives a rapid succession of slight shocks, constituting what some 
electricians denominate electrical vibration. 

When a portion of the body makes a part of the circuit through which the 
discharge of a Leyden phial is effected, a sudden, instantaneous, and painful 
sensation *is produced, which is denominated the shock. If the charge be 
passed through the arms, the effects are principally experienced in the wrists, 
elbows, riffft Across the breast. If the diaphragm form part of the circuit, it 
is immediately thrown into a temporary state of contraction. If a strong 
charge of a battery be passed through the head of a rabbit, temporary 
blindness or death ensues. In persons killed by lightning, red streaks arc 
frequently observed on the skin. It is said that marks are often observed 
indicating the passage of the electric fluid along the spine. The blood is 
usually fluid, and the muscles flaccid; though occasionally rigidity of muscles 
has been found. 

The greater or less violence of the shock depends not on the quantity merely, 
but also on the intensity of the charge. Thus a small jar highly charged will 
produce a greater effect than a large battery feebly charged. But of course, 
if the intensities be equal, the greatest shock is perceived when the largest 
quantity is employed. 

5. The Electric Current .—To cause a current to pass through a patient 
to the ground, connect some part of the body directly, or indirectly by a chain 
or wire, with the prime conductor of the machine; the patient standing on 
the ground. By this means the current passes into the body at the point of 
connection, and escapes by the feet. Its effects are exceedingly slight, and 
scarcely,' if at all, obvious. 

■1. Voltaic Electricity. 

(Galvanism; Voltaism; Chemical Electricity; Contaet Electricity.) 

Apparatus. —The apparatus required for the medical application of voltaic 
electricity consists of— 

1. J compound hydro-electric battery, commonly called a voltaic or galvanic buttery. 
Notwithstanding flic improvements which have of late years been effected in the construc¬ 
tion of voltaic apparatus, the battery devised by the late Mr. Cruickshank is, for medial 
purposes, decidedly to be preferred to ot her batteries of later construction, on the ground 
both of cheapness and convenience. 

It should consist, of from 50 to 100 pairs of plates (copper and zinc), each from 2 to l 
inches square, and arranged hi one or two wooden troughs ( Vruickshanl? s tr&uyfo). hi most 
eases, one trough of 50 pairs will be found sufficient. When two troughs are employed, 
they must he connected together endwise by slips of sheet copper, or stout copper wire— 
the zinc end of one trough with the copper end of the other trough. 

The liquid used to excite the battery may he common water, a solution of common salt, 
or water acidulated* with hydrochloric or sulphuric acid. Common water is employed 
where very feeble effects are required; as where the skin is very susceptible of the voltaic 
influence. Acidulated water is used where the most powerful effects are required. _ One 
part of hydrochloric arid, and from sixteen to twenty parts of water, may be used. Singer, 
however, used only one part of arid to five'hnndred of water. One part of oil of vitriol, 
and from twenty to thirty parts of water, form as strong a charge as in general is likely t* 
he required. The use of nitric acid is objectionable on account of thetuitrous fumes which 
arc evolved. 

^ pair of insulated directors, each consisting of a glass tube traversed by a copper 
wire. One extremity of the wire is in communication with one end of the trough; the 
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other extremity is covered with sponge or flannel, moistened with a solution of common 
salt. 

3. Copper wire to connect the directors with the ends of the troughs. 

Simple Voltaic Circuits .—These are occasionally employed as popular 
remedies, either in the form of Harrington’s electrizers or as galvanic rings. 

Harrington’s electrizers are plates of copper and zinc, or of silver and zinc, made in various 
forms. Thus for the toothache a plate of copper is soldered edgeways to one of zinc, and 
worn in the rhouth: the saliva serves to excite the apparatus. In another contrivance, an 
hexagonal plate of zinc is connected by its face to a plate of silver: and a series of these 
compound plates are coimected together by wire, so as to move on each other like hinges. 
These are worn next the skin for the relief of rheumatism. The perspiration serves to 
excite the. plates. Silver and zinc spangles also have been employed, instead of the plates 
just mentioned. 

Galvanic rings arc constructed of copper and zinc, or of silver and zinc. The perspiration 
is supposed to excite them. 

The intensity of the electricity evolved by the voltaic battery depends on 
the number of plates used, and on the chemical nature of the liquid employed 
to charge the battery. By increasing the number of plates, we proportionately 
augment the intensity of the electricity; and by increasing the intensity of the 
chemical action going on in the cells, we also heighten the intensity of the 
electric current. Thus, the intensity of the current evolved by the use of a 
solution of common salt is greater than that produced by common water; but 
is less than that obtained by an acidulated liquid. Moreover, diluted nitric 
acid yields a more intense current than diluted sulphuric acid. 

The quantity of electricity evolved by the voltaic battery depends on the 
size of the plates. But, as plates of from two to four inches square evolve as 
large a quantity of electricity as is required for medical purposes, it is useless 
and wasteful to employ plates of larger size. 

“ This strongly marked distinction in the capacities of batteries consisting of small pairs 
of plates, and those which are composed of a few large pairs, admits of a satisfactory ex¬ 
planation by Ohm’s law 1 , hi any ease when it is desired that the current should exert a 
powerful influence on some bad conducting substance, the density of the electricity must 
he increased as much as possible by employing a great, many pairs of plates; and thus the 
resistance offered to the conduction and transmission of the fluid through its circuit by 
the interposition, for example, of the human body, is easily overcome: this end would not 
bo attained by increasing the quantity of the electricity, which we might do either by 
increasing the effective surface or by using more powerful combinations, because, by either 
of these means, we should reduce only the resistance that we meet with in the battery 
itself, and that, compared with the resistance of the non-conducting substance that forms 
a part of the circuit, is, after all, but very small. So, also, we can easily explain why these 
effects are renddred still more powerful if that portion of the human frame which is enclosed 
within the wires he moistened with some liquid that is a good conductor: the effect is 
heightened stiE further if large metaUic surfaces, instead of merely the points of the wires, 
are brought into contact with the body: by either of these modes, the strong resistance 
which the human frame offers to the transmission of the electricity is much lessened. 

“ Suppose wc use a single pair of plates, whose electro-motive pow*- we wiE call 1, and 
that the resistance of the human body which forms a part of the circuit is 100 times 
greater than, that of the pair of plates, then, by Ohm’s formula, the effect of the current 

on the body may be expressed by the fraction — -L jj cx t use a battery consisting 
of 100 such pairs, and its effect wiE be represented by —winch is much 

greater than that o£ the single pair. Now, if we were to employ a single pair of plates 
with an electro-motive force 100 times greater than that of the pair first spoken of, or, in 


1 Taylor’s Scientific Memoirs, vol. ii. p. 401. 
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other words, one whose resistance to conduction shall be 100 times less than that of the 
former, the effect of its current on the human frame would be only which 

" t lw . lull Or 

is but very little more than that of the first, pair, whose electro-motive power we supposed 
to be only TOTth of the power of the latter pair 1 .” 

The direction of the current in the voltaic battery is, on the Franklinian 
hypothesis, from the more oxidable metal (zinc) to the liquid, and from this 
to the less oxidable metal (copper, silver, or platinum), as in fig. 3. 

Pig. 3. 

Zinc - Liquid - Copper. 


Diagram illustrative of the Direction of the Voltaic Current on the Franklinian Hypothesis. 

In Cruickshank’s battery, the direction of the current is, therefore, as shewn 
by the arrow in the following diagram (fig. 4), in which L indicates the liquid, 
C the copper plate, and Z the zinc plate:— 

Pig. 4. 



Ptau of Cruickshunk’s Battery. 

Forms and Mode of Application. —In all experiments with the voltaic 
apparatus, care must be taken that the various parts, by which connection 
must be made, be perfectly clean, so as to ensure good metallic contact. This 
is necessary on account of the low intensity of this form of electricity compared 
with that obtained by the ordinary frictional machine; so that films of oxide, 
dirt, varnish, &c. readily obstruct the passage of the electricity, and greatly 
interfere with the action of the battery. On this account, therefore, the 
extremities of the conducting wires should be carefully cleaned by sand-paper. 

Voltaic electricity is usually employed in the form of the currant; Sut 
when an extended series of plates is employed, and energetic chemical agents 
used to excite them, shocks are obtained. 

1. The Voltaic or Galvanic Current .—This may be administered by 
interposing between the tenninal poles of the battery any portion of the human 
body through which it is desired to transmit the current. The parts of the 
body with which the poles are placed in contact should be moistened with 
water if slight elfects are required, or with salt and water when more powerful 
effects are desired. We do this in order to facilitate the passage of the 
electricity which, on account of its low intensity, is obstructed by the resistance 
oflered by the dry cuticle. Or the jferts may be covered by a sponge or flannel 
moistened with water, or with salt and water. Or, in the case of the ok- 
tremities, one extremity may be immersed in water, or *in salt and water, 

1 Pesnliel’s Elements of Physics, part iii. p. 115—116, 1846. 
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connected with one pole of the battery, and contained in a basin; while the 
other, extremity is immersed in another basin of water, or of salt and water, 
similarly connected with the other pole of the battery. The effect of the 
battery is greatly heightened by using for the terminal conductors or poles 
large metallic surfaces. Thus, if it be required to pass a strong current 
through the arms, let the patient grasp, with his hands well moistened with 
salt and water, two metallic cylinders connected with the battery. 

The number of plates used must depend on the effects produced. It is 
better, therefore, to commence with a small number (say from 5 tc^lO), and 
gradually increase the number until the required intensity be obtained. 

As the most powerful effects of the current are produced at the moment of 
closing or opening the ■circuit, we can augment the effects by alternately making 
and breaking the contact of the poles with the body. This is sometimes 
effected by the rotation of a toothed wheel. 

2. The Voltaic or Galvanic Shock .—This is effected in the same way as 
the current, but using a more extensive series of plates (from 50 to 100 pairs), 
exciting them by an acidulated solution, and employing the means above 
mentioned for effecting and breaking contact. “ The shock of a voltaic battery 
may be distinguished from that of common electricity, inasmuch as the latter 
is felt far less deeply, affecting only the outer part of our organs, and being 
exhausted in a moment. The voltaic shock, on the contrary, penetrates 
farther into the system; propagating itself along the entire course of the 
nerves 1 .” 

Electro-Puncture . 

(Gnlvano-Puncturc.) 

The operation of electro-puncture was proposed by Sarlandiere 2 , in 1825. 
It consists in introducing two acupuncture needles in the usual way, and 
connecting them with the poles of a weak voltaic battery; the contact being 
occasionally suspended and renewed, in order to produce a succession of shocks. 
This practice has been successfully adopted for the relief of rheumatism, 
neuralgia, local paralysis, sciatica, spasmodic affections, and other maladies in 
which the operation of simple acupuncture has been used, than which it has 
been thought, by some, to be more efficacious. In neuralgia and in rheumatism 
it should be employed only in the interval of the paroxysms 3 . M. Bourgeois 4 
prfjposed to employ the operation Oi electro-puncture of the heart, to promote 
resuscitation, in cases of asphyxia. Majendie 5 employs electro-puncture in 
incomplete amaurosis with great success. “ This is done by passing down 
five needles through any of the branches of the frontal and superior maxillary 
nerves, a slight pricking sensation indicating that the nerve is pierced; a 
galvanic current is then passed along the needles through the branches of the 
fifth nerve.” 


3. Magnetic Electricity. 

Magnetism, when conjoined with motion, excites, by induction, dynamical 

1 Pcschel, op. cit. part iii. p. 118. 

2 Memoires sur l’Electro-puncture, Paris, 182B. 

3 Trousseau and Pidoux, Traite de Thcrapeutiquc, t. i. p. 579, Paris, 1836. 

4 Uuotod by Merat and J)c Lens, in tbe Did. Uuiv. de Mat. Med. art. Electro-puncture. 

6 Mackenzie, A Practical Dra^ise on the Disrates of the Eye, p. 857, 3d ed. 1840. 
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electricity. Being itself a statical force, it requires the superaddition of 
motion to produce a dynamical force 1 . 

Apparatus. —The magnets used for the production of magnetic electricity 
are either temporary or permanent. Machines in wliich the former are 
employed are commonly known as coil machine•»; while those in wliich the 
latter are used are called magneto-electric machines. 

a. Coil Machines. 

iVolta-electric Induction Machines; Galvano-inagnetic Induction Machines j 
Elcctro-dynamic Machines.) 

These machines are variously constructed. They consist essentially of the 
following parts:— 

1. A single voltaic, pair. This is usually called the battery. The most convenient 
construction is that of Mr. Since, consisting of platinized silver and amalgamated zinc, 
immersed in water acidulated with about one-tighth part by measure of oil of vitriol. 

In the Improved Graduated Galvanic Coil Machine, made by Hoarder, of Plymouth, the 
platinized silver plate is one inch and a quarter wide, and three inches long. The acid 
mixture used to excite this battery consists of one measure of oil of vitriol, and seven 
measures of water. 

2. A primary and a secondary coil or helix (made of covered copper wire), with a 
core (consisting of a bundle of soft iron wires), and a contact-breaker. The wire com¬ 
posing the primary, inner, or quantity coil is shorter, but thicker, than that forming the 
secondary, outer, induction or intensity coil. The actual tliickness and length of the wires 
vary in different machines. In a coil machine for medical purposes, made by Mr. Newman, 
of Regent Street, the primary coil contains 80 feet of No. 10 wire; aucf the secondary 
coil, 800 feet of wire of about tile -rfoth of an inch in diameter. 

8. A pair of brass or copper directors with glass handles. The extremity of each 
director should be armed with a circular brass or copper disk, of about an inch in diameter, 
and covered with sponge, or flannel moistened with either water or a solution of common salt. 

When the two extremities of the primary coil are respectively connected 
with the two poles of the voltaic pair, a voltaic current (called the primary 
or quantity current) traverses the primary coil. At the instant of making 
and breaking contact between the battery and the primary coil, a momentary 
voltaic current (called the induced or secondary or intensity current) is 
induced in the secondary coil. 

The secondary current obtained by making contact is in the reverse direction 
to that of the primary current; while that produced by breaking contact is in 
the same direction as the primary current. 

The wires composing the core placed in the common axis of the two coils 
are, during the period of the. passage of the voltaic current through the 
primary coil, magnets ( temporary or electro-may nets) : they greatly augment 
the intensity of the secondary current. 

As the secondary current exists only at the moment of making and breaking 
contact, the use of the contact-breaker is obvious. 

The secondary current, on account, of its having a much higher intensity 
than the primary current, Is used for its physiological influence. As obtained 
by the apparatus above described, it is an alternating, vibrating, or to and fro 
current; that is, at the moment of /baking contact it is in one direction,- and 
at the time of breaking contact it is in the reverse direction. By a slight 
alteration in the construction of the contact-breaker, this* reverse secondary 


1 Grove On the Correlation of Physical Forces, p. 32, 1840. 
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current may be intercepted 1 , and we then obtain an intermitting current in 
one direction only. ' 

The regulation or graduation of the shock is effected in these machines in 
various ways. One method is by withdrawing partially the core from the axis 
of the coils: the more it is withdrawn, the less powerful will be the shock. 

Another method is by varying the length of the wire composing the secondary 
coil. This is the method adopted by Hearder in the machine before referred 
to. By means of a graduated regulator, having a moveable index, no less 
than sixteen different, degrees of power are obtained; the lowest feeing that 
produced by a secondary wire of 80 feet in length, the highest by one of 320 
feet long. • 

A third method is the interposition of an imperfect conductor in the circuit 
of the secondary wire, by which the resistance to the progress of the electricity 
is augmented. Bonijol, of Geneva, uses for this purpose a water tube, with 
the conducting wire in contact with tkc water at each end of the tube. By 
varying the distance between the extremities of these two wires, or by making 
them touch each other, the intensity of the shock may be graduated. 

The shock of the coil maohine is administered as follows:—Having con¬ 
nected the battery with the primary coil, and the directors with the secondary 
coil, place the moistened extremities of the directors in contact with the two 
parts of the body between which it is desired that the shock should be passed. 
Or, if it be desired to pass the shock through the extremities, two basins of 
water or salt and water, connected respectively with the terminals of the 
secondary <?oil, may be used as before described under the head of “ Voltaic 
Electricity.” 

Dr. Radford’s mode of transmitting the current through the uterus has 
been already noticed (p. 47). 

(3. Magneto-electric Machines. 

The apparatus required for the medical application of magnetic electricity 
consists of— 

1. A magneto-electric machine. The most convenient, simple, and powerful magneto- 
elect,ric machine is that devised by Mr. E. M. Clarke, of the Strand. It consists of a 
battery of six curved permanent magnets, and an intensity armature, around whose cylinders 
1500 yards of line insulated copper wire arc coiled ( intensity coil). 

<3. A pair of directors. Each of the directors holds a piece of sponge or flannel dipped 
in vinegar or a solution of common salt. 

The ends of the wire composing the intensity coil are to be connected with 
the directors, and these applied to two portions of the living body. When 
the armature is rotated, a succession of shocks is received by that portion of 
the living body interposed between the directors. 

A magneto-electric machine, like the voltaic battery and coil machines, is 
not affected by the moist state of the atmosphere: this gives it an advantage 
over the common electric machine; and as acids are not required to excite it, 
one inconvenience of the voltaic battery and coil machines is obviated. 

It is employed in medicine as a substitute for the ordinary voltaic battery 
and coil machines. The current which it gives is an alternating or vibrating 
one, and which I Save before alluded to (see pp. 44, and 55—56). 

-----• - • • - * 

1 Dr. Letheby, London Medical. Gazette, N. S. vol. iii. p. 868. 1846. 
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5. MAGNETISMUS.—MAGNETISM. 

(Mineral Magnetism.) 

History. —Aetius 1 , who lived about a.d. 550, is the oldest author who 
expressly mentions the application of magnetism to the cure of diseases; for, 
although Hippocrates? speaks of the magnet as a remedial agent, he refers to 
its interffcd use only. Subsequently to Aetius, a considerable number of 
writers have noticed the supposed therapeutical powers of magnets 2 3 . About 
the end of the seventeenth century, magnetic tooth-picks and ear-picks were 
made as secret preventives against pains in the teeth, eyes, and ears 4 . 

General Bemarks. —The recent researches of Dr. Faraday 5 have shown 
that, all matter is “ subject to thfe magnetic force as universally as it is to the 
gravitating, the electric, .and the chemieal or cohesive forces. ’ But all sub¬ 
stances are not affected by the magnetic force in the same manner. Some, 
when suspended in the magnetic field, arrange themselves axially, or in the 

lines of magnetic force: these are said 
to be magnetic. 

Others, however, whose form is elon¬ 
gated, arrange themselves equatorially, or 
at right angles to the lines of magnetic 
force, when similarly suspended : and 
these are said to be diamagnetic. 

From Dr. Faraday’s experiments, it 
appears that, “ besides iron, nickel, and 
cobalt, the following [metals] are also 
magnetic; namely, titanium, 
cerium, chromium, palladium, 

The class of diamagnetic 
very extensive one, and includes bismuth, 
antimony, and many other metals, rock 
crystal, many earthy and alkaline salts, 
vegetable and mineral acids, water, al¬ 
cohol, phosphorus, sulphur, several oilv, 
fatty, and resinous substances, ivo/y, 
flesh, blood, &c. • “ I was much impressed J>y the fact,” says Dr. Faraday, 
“ that blood was not magnetic, nor any of tSb specimens tried of red muscular 
fibre of beef or mutton. This was the more striking because iron is always, 
and in almost all stages, magnetic.” 

The same philosopher also observes that, “ if a man could be suspended, 
with sufficient delicacy, after the manner of Dufoy, and placed in the magnetic 
Add, he would point equatorially; for all the substances of which he is formed, 
including the blood, possess this property.” 


2 Bemo ii. cap, 25, , 

s Opera; De intern, affect, p. 543; and De hie gute uterum non gerunt, p. 686, ed. Foesii. 

th® very elaborate and able Memoirs sur le Magnetisme medicinal, by MM. Andry and 

4 H Memoires de la Someth Hoy ale de Medecine, Annec 1779, p. 631. 

Beckmann, History of Inventions and Discoveries, vol. i. f. 74. 

* m. Trans, for 1846. 
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Physiological Effects. —As all substances are under the influence of the 
magnetic force, it might be expected that the vital functions would suffer some 
modification from the action of magnetism on organised bodies; but hitherto 
no conclusive aud unequivocal evidence on this point has been obtained. 

Yarious phenomena have been ascribed to it; but the inconstancy of their 
occurrence throws great doubt over the opinion that they are really the effects 
of the magnetic force 1 . The failure of their production in persons on whose 
statements confidence can be placed, and their occurrence chiefly in •females 
and in what arc called nervous persons, are reasons for suspecting #ome error 
or fallacy in the statements of those who advocate the influence of magnetism 
on the vital functions. 

Dr. Earaday does not appear to be susceptible of the magnetic force; for 
some years ago he allowed Dr. Keil to try, in a variety of ways, the influence 
of powerful Dragnets on him, but no perceptible effects were produced 2 ; and 
he informs me that he was never sensible of any effect produced on him by 
the powerful magnets which he used in his recent experimental investigations 
on magnetism (see Phil. Trans, for 1840), although lie purposely submitted 
various parts of his body to their influence, and tried in all imaginable ways 
to obtain some evidence of their effect. 

On healthy sensitive 3 individuals,«says Rcichenbach, magnets of 101b. 
supporting power, when drawn along the body downwards without contact, 
produce a sensation rather unpleasant than agreeable. It is “ like an aura;, 
in some cases warm; in others cool; or it may be a pricking, or a sensation 
of the creeping of insects on the skin: sometimes headache comes rapidly 
on.” Diseased sensitive subjects “ experience different sensations,—often 
disagreeable, and occasionally giving rise to fainting, to attacks of catalepsy, 
or to spasms so violent that they might possibly endanger life 4 .” 

Becker 5 6 states that the sensations which his patients experienced from the 
use of the magnet were, 1st, cold (probably from the coldness of the steel); 
2dly, heat (this is the most frequent, effect, especially in* tne cars, and it 
often amounts to unpleasant burning); 3dly, traction (from the slightest 
degree, when it is an agreeable feeling, to the strongest, when it is almost 

1 Rcichenbach believes that.the power of anting on the nervous system enjoyed by artificial magnets 
is also possessed by the earth’s magnetism; by the rays of the san, moon, and other heavenly bodies; 
bjfhcat, light, electricity, and chemical action; by crystals; by living persons; aud, in a word, by 
material substances generally. This fore* me power forms a part, he says, of what is usually called. 
magnetism, and is probably the agent in animal magnetism ; but, in reality, it is a force or influence 
distinct from all known forces; and he proposes, tluaefore, to call it od (a name not possessing any 

. meaning), and according us it is found in crystals, magnets, the living body, heat, light, &c. he terms 
it cnjstdttod, magnetod, hiod, therm od, pl/ofod, &c. {Researches on Magnetism and mi certain Allied 
Subjects, by Baron von Rcichenbach, translated and abridged by Dr. Win. Gregory, Lond. 1846). 

2 Lancet for 1835-36, vol. i. p. 716. 

8 Persons susceptible of the magnetic influence are said to be sensitive. 

4 Reichenbach states, that diseased sensitive subjects enjoy an extraordinary Anitcness of the senses. 
The poles and sides of powerful magnets, the poles of crystals, the human hand, Sic. arc luminous to 
them. Luminous appearances (corjde-lights ; ghost-lights;) are also seen by them over graves; and 
are due to the chemical changes going on in the corpse!! Rcichenbach also asserts, that sleep is 
more sound and refreshing when the sleeper lies iv. the magnetic meridian; that is, with his head 
towards the north, and his feet to the south.: and he ascribes the painful and disagreeable feelings 

xfhich some persons experience in church to the circumstance that churches arc built east and west; 
•and “those in front at the altar are necessarily in the position from west to east, which,In all 
sensitive persons, -is the most intolerable! ® 

6 Tier mineratisrhe Mctgnelismus uvd seine Antoeniluvg in der Heilkunsi, von C. A. Becker, M.D. 
Muhlhausen, 1821). 
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painful, like tliat of a cupping-glass); 4thly, an indefinite sensation (in the 
ear, called a working or roaring ); 5thly, throbbing; 6thly, pain; and 
7 tlily, numbness or loss of feeling in the magnetised, part. 

In some instances it has appeared to exercise a most remarkable influence 
over neuralgic pains and spasmodic affections; at-one time apparently curing, 
at another palliating, and occasionally augmenting all the patient's sufferings. 
But, in a large proportion of cases, it has failed to produce any obvious effect. 
The employment of magnetic plates is sometimes attended with itching and an 
eruption M pimples. 

Uses. —Toothache, neuralgia, painful affections of the stomach, rheumatic 
pains, spasmodic asthma, angina pectoris, and palpitation of the heart, are the 
maladies which have occasionally appeared to be relieved by the magnet. It 
is said that, in some cases, neuralgic pain is alleviated by the application of 
the north pole of .the magnet, and is augmented by the south pole*. Laennec 2 
speaks highly of the efficacy of magnetised plates in neuralgia of the lungs, 
and in angina pectoris. He applied two strongly magnetised oval steel plates, 
one to the left prccordiaj region, the other exactly opposite on the back, so 
that their poles were opposed. He says the relief is increased if a blister be 
applied under the anterior plate: Tire late Dr. Thomas Davies 3 tried this 
plan, and with good effect. « 

Mr. Sinee 4 lias proposed to detect the existence of needles or other steel 
bodies impacted in the body, by making the needle magnetic, either by the 
approximation of a powerful electro-magnet, or by transmitting a current of 
voltaic electricity along a covered copper wire coiled round the suspected part. 
When the needle has thus been magnetised, its presence may be detected by 
bringing in contact with the part containing it a delicate carefully-poised 
magnetic needle, by the deviations of which the existence of the foreign steel 
body may be recognised, and even the direction of its poles determined. 

Application. —There are several modes of using magnets. Dor toothache, 
a simple straight or bar magnet, sometimes called a magnetic staff, is used, 
it is first made warm, and its north pole applied to the tooth: if the pain be 
not relieved, the south pole should then be substituted. Or the poles are 
applied to, or passed over, the gums or cheeks. In neuralgic pains, a com¬ 
pound magnet, called a magnetic battery, is commonly employed. This 
consists, of several curted (horse-shoe, lyre-shaped, or U-shaped) magnets, 
placed one over the other, with all their pole^ similarly disposed, and fastened 
firmly together. Dr. Schmidt 5 employed Aattery of five magnets of unequal 
length, the centre one being the longest and thickest. This kiyd of battery 
18 usually called by workmen a magnetic magazine. Magnetic collars, 
girdles, bracelets, &c. are made of several artificial magnets, with their 
opposite poles in contact, inclosed in-linen or silk. Magnetised steel plates 
{magnetic plates^, of various forms, are fitted to any part of the body. They 
are applied to the naked skin, and worn by the aid of a bandage 6 . 

’ Lancet, 1832-33, vol. ii. p. 312. 

" rl Treatise on the. Diseases of the Chest, translated by Dr. Forbes, pp. 402 and 093, Lond. 1827- 
4 Lectures on the Diseases of the Lungs ami Heart, p. 497, Loud. 1835. 

. 0* the Detection of Needles and other Steel Instruments impacted in the Human Body, Lone 

lo45 % ‘ • 

.J Lancet for 1835-36, vol. i. p. 338. 

Figures of the different forms of magnetic instruments herc’referrcd to are given in Audry and • 
nouret’a Memoirs before quoted. For further information oi^ the subjeet of magnetism, as, a 
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PART III.-HYGIENIC REMEDIES. 

{Remedia hygienical) 

These are remedies derived from the department of hygiene. 

Under the absurd n&ne of the non-naturals {non-nataralid), the ancients 
included six things necessary to health, but which, by accident or alpise, often 
became the cause >uf ^|pftse;—viz. air, aliment, exercise, excretions, sleep, 
and affections of the mind 1 . These are now denominated hygienic 
agents a . 

► I propose very briefly to consider, as therapeutic agents, food, climate, 
and exercise. 

Affections of the. mind have been already noticed (see p. 2). 


1. CIBUS.—FOOD. 

All the substances employed as food are compounds; and in many cases 
they are mechanical mixtures or chemical combinations of two or more com¬ 
pounds. We may, therefore, most conveniently study them under three heads 
as follows:— 

1. Chemical elements of food. 

2. Alimentary principles. 

3. Compound aliments. 


1. Chemical Elements of Food. 

Twelve simple or undecompounded substances compose the various articles 
used by man as food, and are called the chemical elements or elementary 
constituents of food. They arc as follows:— 


1. Carbon. 

2. Hydrogen. 

3. Oxygen. 


4. Nitrogen. 

5. Phosphorus. 

6. Sulphur. 


7. Iron. 

8. Chlorine. 

9. Sodium. 


10. Calcium. 

11. Potassium. 

12. Magnesium. 


Carbon, and hydrogen, by*their oxidation in the -system, furnish heat. 
Liebig estimates the amount of carbon daily consumed by an adult, taking 
moderate exercise, at 18-rV ounces Hessian (= 15'tV ounces avoirdupoisc) 8 ; 
a quantity sufficient to produce as much heat as will daily raise the temperature 
of 1431bs. (Hessian) of water from the freeziug point 32° F. to 9S’5° F., the 

medicinal agent, the reader is referred to the worhs before quoted, as well as to 1 )r. Bnlmerincq’s Beilriiqe 
sur drsttwhen Behandhmg mittdst in mmeralischcn Magnetimus, Berlin, 1835 • Dr. Schnitzel's 
Veber die rationelle Anwendung des mineralise,hm Magnelismns, Berlin, 1837; and Dr. Most 
EuajHojMdie der gesammten medicinischen and chirurgischen Praxis, art. Magnetism ns minerals. 
2er Band, S. 394, Leipzig, 1837. «> 

1 For an account of the non-naturals, consult Sutherland’s Attempts to revive Antient Medical 
Doctrines, vol. ii. p. 113, Loud. 1703. Also, Willich’s Lectures on Diet and Regimen, 3d edit. 
Loud. 1800. 

2 Rostan (Diet, de Medecine, art. Hygibne) terms them Maliure de VHygibie. On Hygiene, 
consult Dr. A. Kilgour’s Lectures on the Ordinary Agents of Life as applicable to Therapeutics 
'tend Hygibne, Edinb. 1834: Dr. Dunglison, On the Influence of Atmosphere and Locality, Change 
of Air and Climate ;*Seasom; Rood; Clothing; Bathing; Exercise; Sleep; Corporeal and in¬ 
tellectual Pursuits, Sfle. Sfc. on Human Health; constituting Elements of Hygiene, Philadelphia, 
1835Sir John Sinclair’s Code of Health and Longevity, 4 vols. Edinb. 1807. 

f LieBig’s Animal Chemistry, edited by Wm. Gregory, M.D. 3d cd. 1846, p. 13. 
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temperature of the body, besides furnishing the requisite heat for the evapora¬ 
tion of 48 ounces (Hessian) of water through the skin and lungs 1 . 

Nitrogen is an essential constituent of all foods capable of forming blood 
and organised tissues. By determining the relative quantities of this element 
contained in nitrogenised foods, scales of nutritive equivalents have been 
formed 2 . 


2. Alimentary Principles. ' 

These ate substances which consist of two or morfochemical elements, and 
arc constituents o| the compound aliments. Thejrwe about seventeen.in 
number:— „ *, 


1. Fibrine. 

6. Oil or fat. ] 

11. Alcohol. 

15. Certain ferru¬ 

2. Albumen. 

7. Starch. 

12. Citric, tartaric, &c. 

ginous com¬ 

3. fascine. 

8. Sugar. 

acids. 

pounds. 

4. Gluten {Bticcaria’s)*. 

!). Gum. 

13. Common salt. 

10. Potash salts. 

5. Gelatine. 

10. Pectiue. 

14. Earthyphosphates. 

17. Water. 


They may be arranged in two classes as follows:— 

Class I. Organic or Carbonaceous Alimentary Principles. —These 
principles are derived from the organic kingdom, and contain each more than 
one equivalent of carbon. Some of them contain nitrogen; others are devoid 
of this element. Hence they are divisible into two orders. 

Order 1. Nitroyenised alimentary principles .—These serve for the 
formation of blood and living tissues, and have, therefore, been termed plastic 
elements of nutrition. All of f^iem contain carbon, hydrogen, oxygen, and 
nitrogen; and in some of them sulphur and phosphorus are also present. 
They may he arranged in two groups. 

a. The albuminous alimen tary principles contain sulphur, and in some 
cases phosphorus also. They have a composition identical with that of the 
constituents of the blood; and as they serve for the formation of flesh and 
blood, they ma.y be termed the jlcsh-and-blood-makiny principles. They 
contain for every equivalent of nitrogen eight equivalents of carbon. All of 
them yield the substance called by Mulder prutcine 3 (=C 40 H 31 N 5 O 12 ); 
and hence they may be termed proteinaceous principles. The following is 
the composition of these principles according *o Mulder:— 


1. Fibrine . 

2. Albumen f 

(. of serum of the blood 

3. Cascim:. 

4. Glutin of wheat* . 


10 (0>° H sl N* O 12 ) + SP 
10 (C 10 II 31 N* Q 12 ) + SP 
10 (0» H 31 N* O 12 ) + S 2 P 
10 (C« H“ N* O" 2 ) + S 
10 (C* H M N* O 12 ) + S* 


Recent investigations 6 conducted in the Giessen laboratory’show that the 
proportion of sulphur in these organic principles has been underrated. 


( Liebig, op. ci.t. pp. 44-45. 

‘ Bonssingautt, Jmi. Chirn. et Phys. t. lxiii. pp. 225—244, 1836; Schlossbergcr and Kemp, 
I'lind. Ed. and Bull, l’hil. Mag. vol. xxvii. p. 350, 1845 ; Pereira, Treatise on Food and Diet, 
P- 55, 1843. 

Raw or common gluten of wheat, sometimes called Beecaria's gluten, is only partially soluble in 
«eohol. The portion dissolved is called glutinp and the undissolved portion is zymome, or vegetable 
fitrine. 


Proteins, so called by Mulder, from irpurdw, I hold the first place, “ because it is the orij^n 
° 5 °.< mail y | t* S9 '™l ar bodies, and is itself, therefore, a primary substance.” * 

, ” % glutin, I mean the substance which can be extracted by alcohol from Beecaria’s gluten.” 
' (Mulder). 

Ruling, Walther, and Verdeil, in the Annalen der Chemie uyd Pharmacie, Bd. lviii. 1846. ■ 
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ft. The gelatigenous alimentary principle* do not furnish prof cine; but 
by boiling in water they yield a jelly, whence they are termed gelatinous, or 
more correctly gelatigenous, principles. They are not adapted by their com¬ 
position for the formation of ilesh and blood, but appear to serve for the 
reproduction of the gelatinous tissues,—such as the skin, cellular membrane, 
cartilage, and membrane. This division of alimentary principles includes— 

1. Common gelatine or collin (gelatinous tissues anil tendons). C 4S H 41 N 7 ’ 5 O 18 


2. Cliondrinc. C« H* N* 0» 

3. Gelatine of the elastic tissues (e. g. arterial membrane)..; ... C 48 II 38 N s O 16 


The formultc assigned to these bodies arc those given by Liebig 1 . Recently 
Vcrdeil 2 has detected sulphur in cliondrinc and isinglass. In the latter sub¬ 
stance, however, it appeared to be in the form of an oxygen compound. 

Order 2. Non - nit rogenised organic alimentary principles. —These 
principles consist of carbon, hydrogen, and oxygen. The ultimate purpose 
which they serve in the animal economy is that of furnishing carbon, and, 
in some cases, hydrogen also, for the support of the function of respiration, 
and consequently for the production of animal heat,: hence they are termed 
element* of respiration. Som$ of them contribute to the formation of fat 3 , , 
while others appear to serve some other but not very obvious purposes in the 
animal economy. 

The non-nitrogenised alimentary principles may be conveniently arranged in 
three groups thus— 

a. Non-nitrogenised alimen tary principles whose oxygen and hydrogen 
are in the same ratio as in water. —This order contains starch, gum, sugar, 
and acetic acid. 


1. Acetic acid (dry). = C 12 II 9 O’ 

2. Starch . = C,'- II* 0“ 

3. Cane sugar (crystallised). = C 1 - H n O u 

4. Gum..'.. = C 12 II“O u 

5. Sugar of milk (crystallised) . = C 12 H 12 O 12 

6. Grape sugar . = C 12 II 14 O 14 


Starch by digestion is converted into sugar. Both starch and sugar, when 
taken as food, contribute to the formation of fat 4 . Gum, though closely 
related by composition to bbth starch and sugar, differs from botli of them in 
several particulars. Unlike starch, it does not appear to be convertible into 
siSgar; and it differs from sugar in not being resolvable into alcohol and 
carbonic acid by fermentation. 

ft. Non-nitrogenised alimentary principles whose oxygeji is to the 
hydrogen in a Uss proportion than in water, or which contain an excess 
of hydrogen. —These substances furnish hydrogen as well as carbon for the 
function of respiration:— 


1. Alcohol. = C 4 H* 0* 

2. Fat (hydrated oleic acid) . = O 36 11 ,; O' 


Various facts concur in proving that alcohol, when employed moderately, 


1 Animal Chemistry, p. 126, 1842. 

* 2 Ann. d. Chem. «. Pharm. Bd. lviii. S. 320—322, 1846. 

3 On the fatty uatur#Uf the nucleoli of ceUs, and on the use of fatty matter in growth and nutrition, 

healthy and diseased, see Gulliver, in The Worts of Hewson, published by the Sydenham Society, 
1846, footnote, p. 88. " 

4 At present butyric acid is the only fatty acid which has been artificially produced from sugar. 













Compound Aliments. 


63 


disappears wholly or partially in the organism; and we conclude that its 
carbon and hydrogen become oxidized, and arc given out in the form of 
carbonic acid and water. Alcohol, therefore, must be an element of respira¬ 
tion. When alcohol is used immoderately, part of it is always thrown out of 
the system as alcohol. 

Oily or fatty substances used as food supply fat to the system, and contribute 
to support the function of respiration. 

y. Non-nitrogenised alimentary principles whose oxygen is to the 
hydrogemin a proportion greater than is necessary to form water .—In 
this order we have the following substances:— 

1. 1’ectinc.. = C 12 H 8 ’ 5 O' 1 

2. Citric acid (dry) . = C 12 U 5 O 11 

3. Tartaric acid (dry) . — C 8 H 4 O'" 

4. Msilic acid (dry) . — C 8 ll 4 0 s 

Although all these agents ultimately act as elements of respiration, yet some 
of them appear to serve some other important but not very obvious use in the 
animal economy; since the employment of the acids or their salts, as found in 
succulent vegetables and fruits, appears nccosafcry*for the preservation of health; 
complete and prolonged abstinence from them being a cause of scurvy. 

Class II. Inorganic or Non-carbonaceous Alimentary Principles.— 
Water, iron (in some state of combination), earthy phosphates, chloride of 
sodium, and other alkaline salts, are the inorganic constituents of the body. 
Of these, water and chloride of sodium are alone used in the uncombined state 
as aliments: the other ingredients are obtained in combination with organic 
alimentary substances. 

3. Compound Aliments. 

These arSf mechanical mixtures or chemical combinations of two or more 
alimentary principles. They are either solid or liquid, the latter being termed 
drinks. Those which are employed at the table for flavouring or seasoning 
are called condiments. We may, therefore, conveniently consider them under 
three heads— 

1. Solid foods. 

2. Liquid foods or drinks. 

3. Condiments or seasoning agents. 

1. Solid Foods.—M an derives his food from both animals and vegetables. 
We may, therefore, conveniently divide compound foods into animal and 
vegetable. , 

a. Animal Foods .—These are obtained from various classes of animals. 
Those in common use in this country arc as follows:— 

■ Mammali a : The ox, sheep, deer, hog, hare, rabbit, &c„ 

Avus: The eomnjpn fowl, pigeon, pheasant, partridge, turkey, goose, duck, &c. 

huiTiLU : The green or edible turtle. 

Tisojjs : Mackarcl, salmon, herring, sprat, white bait, cod, haddock, flat fish, eel, &c. 

Mollusca -. The oyster, inussel, cockle, scallop, periwinkle, limpet, and whelk. 

Crustacea: The lobster, crab, prawn, npd shrimp. 

The parts of animals used are the flesh, blood, viscera, bones, cartilages, 
ligaments, cellular tissue, and eggs. * 

The alimentary principles, exclusive of water jind saline matters, derived 
rom solid animal foods, are Jibrine, albumen, caseinc, gelatine, and fat. 
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The relative proportions of water, fibrine or albumen, and gelatine, in the flesh 
of various animals, is thus stated by Mr. Brande 1 


Composition op Flesii. 


100 Parts of 


Albumen 


Total of Nutritive 

Muscle. 


or Fibrine. 


Matter. 

Beef . 

. 74 . 

. 20 . 

. 6 . 

. 26 

Veal . 

. 75 . 

. 19 . 

. 6 . 

. 25 

Mutton . 

. 71 . 

. 22 . 

. 7 . 

. 29 

Fork. 

. 76 . 

. 19 . 

.*6 . 

.«4 

Chicken*.. 

. 73 . 

. 20 . 

. 7 . 

. 27 

Cod . 

. 79 . 

. 14 . 

. 7 . 

. 21 



. 13 . 

. 5 .. 

. 18 

Sole . 

. 79 . 

. 15 . 

. 6 . 

. 21 


[j. Vegetable Foods. —These are derived from a great number of natural 
orders. Those in most frequent use /ire as follows:— 

Exogem or Dicotyledons. 

1. Cruciferee: Cabbage,tumip.andmastard. 11. Umhellifer/e: Carrot and parsnip. 

2. Byttncriaceee: Cacao. 12. Composiltr.: Artichoke, lettuce, and 

3. Termtrrr.miacem: Tea. 13. Okaee/e: Olive. [endive. 1 

4. Auraniiacem: Orange and lemon. 14. Solanaceat: Potato. 

5. Ampelide/e: Grape. 15. CAei/opodiacea;: Spinagc and beet. 

6. Leguminos/e: Peas and beans. 16. Folygone/e: Rhubarb. 

7. Romcetc: Strawberry and raspberry. 17. Euphorhiaceee: Tapioca. 

8. Amygdaletc: Almond, plum, peach, and 18. Urtieuee.ee: Pigs and mulberries. 

9. Pomaceee: Apple and pear. [cherry. 19. Amenta cere: Chestnut and hazelnut. 

10. Cucurbitaceie: Cucumber and melon. 20. Jnglamlaceir: Walnuts. 

Endogens or Monocotyledons. 

21. Marantaceee: Arrow-root and tous les 24. Palmaceee: Cocoa nut, sago, and date. 

22. Bromeliaceoe: Pineapple. [mois. 25. G remittees: Cereal grains or com, and 

23. lAliaceoe: Onion, leek, and asparagus. sugarcane. 

Cryptogamia. 

26. Lichenes: Iceland moss. I 28. Fungi: Common mushroom, morel, and 

27. Alga:: Laver, carrageen, Ceylon moss. | truffle. 

The parts of plants used as food are the seeds (embryo and albumen), 
fleshy pericarps, leaves and petioles, buds and young shoots, stems, tubers, 
atod roots. 

The seeds are of two kinds: farinaceous and oleaginous. The farinaceous seeds used as 
food arc com, peas, beans, lentils, and the chestnut. The oleaginous seeds are the walnut, 
hazel and filbert nut, cocoa nut, cashew nut, pistachio nut, and stone pine nut. 

The alimentary principles, exclusive of water and saline principles, derived 
from plants, are fibrine, albumen, caseine, gluten, oil, sugar, starch, gum, 
pectine, and certain organic acids. 

Com or the cereal grains, the most important of all vegetable foods, consist 
of starch, fibrine, albumen, glutin, mucine, oily matter, sugar, gum, 
earthy phosphates, ligneous matter, and water. 

The relative proportions of water, stanch, gluten, albumen, &c. in com and 
Some other vegetable foods is as follows 2 :— 

1 Manual if Chemistry. 

5 Krocker, in Pharmaceutical Journal, Feb. 1847. 
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Anhydrous Substances. 

Coen and other Vegetable Foods. 

Water. 

Starch. 

Gluten, 

Albumen. 


Per cent. 

I. 

Per cent. 

II. 

Per cent. 

Per cent,. 

Wheat flour, No. 1, from Vienna . 

13-828 

65-21 

6616 

1916 

“ No. 2, “ . 

16-650 

66-93 

■driKilH 

13-54 

<* No. 3, “ , . 

12731 

57-70 

57-21 

2D97 

Talavara \JHeat, from Hohenheira. 

15-432 

55-92 

56-59 

16-54 


15-480 

53-83 

52-92 

17-18 

17-11 


13-930 

53 06 

51-84 

Rye flour. No. 1, from Vienna . 

13-78(1 

61-62 


11-94 

“ No. 2, “ . 

14680 

54-84 

54.12 

18-71 

“ from Darmstadt . 

13-660 

57-07 

57-77 

Rye (Secate cereale, winter corn), from Holienheim ... 

13-940 

45-39 

44-80 

1775 

“ (S Wale cereale aruvdinaceuw) “ “ 

13820 

47-71 

47-13 

15-77 

White oats (Awna saliva) “ “ * ... 

12-940 

■ II 

36-90 

18-00 

Kamtschatka oats {Arena saliva) “ “ 

12-710 


40-17 

15-26 

Barley flora 1 , from Darmstadt. 


EXH 

6418 


.Icrusalem barley ( Honleum dislic.hon), from Ilohenheim 

10-970 

42-60 

42-03 

14-74 

Bariev (. Uordenm vulture), from Ilolienheim. 

13-800 

38-62 

37'99 

17-81 

Mrize, from Hohenheira . 

14-900 

65-88 

66-80 

14-68 


13-359 

77’74 


13-66 

Buckwheat flour, from Vienna . 

15-120 

65 05 


6-89 

Tartarian buckwheat {Polygonum lartaricnw ), llohenli. 

14-120 

4380 

44*45 

9-96 

One-grained wheat ( Tnlienm monococcum), from Giessen 

14-400 

55-51 

53-76 

13-22 

Rice, from Giessen .. 

15-140 

85-78 

86 03 

7-40 

Bcuns, from Vienna .. 

13-415 

37-71 

3779 

28-54 


13-430 

38-81 

38-70 

28-22 

Lentils {Ermrn Lens), from Giessen. 

13110 

39-62 

4008 

100 Parts of the Air-dry Substances contained in 





their usual condition — 





Potatoes, No. 1 (blue), from Giessen. 

68-94 

23-20 

22-80 

2-37 


74 95 

18-14 

17-98 

1609 

249 

“ No. 3.'... 

76-80 

15-48 



Cane Sugar. 


Beet-root .,.. . 

81-61 

10-20 

10-48 

2-03 

Mangel-wurzel . 

82-25 

12-22 

12-31 

2-04 


2. Liquid Foods or Drinks.— These may be arranged under six beads as 
follows:— * 


1. Mucilaginous, farinaceous, or saccharine drinks; as toast water, gruel, 

mucilage, &c. 

2. Aromatic or astringent drinks; as tea, coffee, chicory, cocoa,*and chocolate. 

3. Acidulous drinks; as lemonade, ginger beer, &o. 

4. Animal broths ; as beef tea, mutton broth, &c. 

5. Emulsive or milky drinks; as milk. 

6. Alcoholic drinks; as beer, wine, and ardent spirit. 


3. Condiments or Seasoning Agents. —Most of the agents used under 
this name are themselves more'or less alimentary, and, therefore, serve some 
mo I? important purpose than that of merely gratifying the appetite. 

the substances usually denominated condimentary may be arranged in fivg 
classes as follows:— 


1- Saline condiments. 

2. Acidulous condiments. 

3. Oily condiments. 

VOL. 1. 


4. Saccharine condiments. 

5. Aromatic and pungent condiments. 
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Salt, vegetable acids, oils -and fats, and sugar, are in fact alimentary 
principles, and have been before noticed. The aromatic and pungent condi¬ 
ments owe their peculiar properties to volatile oil or resin, and are devoid of 
nutritious properties. 


2. EXERCITATIO.—EXERCISE. 

{Gymnastics.) 

Exercise is an important hygienic agent; but its proper consideration 
requires far more space than can be devoted to it in this work. I must; 
therefore, content myself with a few remarks on its general effects, and refer 
the reader to other works in which it is more fully considered. 

Though the word exercise, in its most extensive signification, has reference 
to the action of all the organs of the animal economy, yet it is usually limited 
to those of locomotion; and in this sense I employ it. 

The exercise of the muscular system is followed by several effects, which 
may be conveniently arranged under four heads; viz. 

1. Mechanical effects. I 3. Nervous effects. 

2. Organic or vital effects. | 4. Mental effects. . 

1. Mechanical Effects, —Whenever the muscles are called into activity, 
they exert a local influence, of a mechanical kind, on the blood-vessels in their 
immediate vicinity, and thereby accelerate the circulation of the blood. Tliis 
is followed by an augmentation of the animal heat; and, if the exercise be of 
a kind to call into activity a considerable number of muscles, the general 
circulation soon participates in the effects; the pulse^Ss quickened, and the 
respiration and secretions are augmented. Another effect, which, in its origin, 
is probably of a mechanical nature, is the absorption of the fat between the 
muscles and their fasciculi, and which seems to arise from the pressure exerted 
by the contracted muscle on the soft tissues immediately around it. 

2. Organic or Vital Effects. —This includes the augmentation of volume, 
of firmness, of elasticity, and of strength or power, which a muscle acquires 
from frequent but moderate use. Blacksmiths, fencers, and prize-fighters, 
furnish excellent illustrative examples of these effects. 

k t>. Nervous Effects. —The action of the muscles can only be effected 
through the medium of the nervous centres and nerves: the latter,’therefore, 
are called into activity, and through them the whole system becomes influenced 
by the exercise of a number of muscles. 

4. Psychical or Mental Effects. —To this head belong the different 
mental effects produced by agreeable aud disagreeable,—by voluntary and 
compulsory,—exercises. Employed moderately, agreeable pxercise acts as a 
salutary excitant to the intellectual faculties and’ sensations. I agree with 
the late Dr. James Johnson 1 , “ that travelling exercise, while it so much 
improves all the bodily functions, unhinges and unfits the mind, pro tempore , 
for the vigorous exercise of its higher faculties.” But the first excitement 
being over, "the memory of scenes and circumstances, together with the 
reflections and recollections attendant thereon, furnish an ardent' mind with 

1 Change of Mr, or the Vurmit of Health and Recreation, 4th edit. 1838. 
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rich materials and trains of thought, that may, by gifted individuals, be con¬ 
verted into language; and thus conveyed to thousands.” 

Thus, then, exercise, employed moderately, has a tonic and stimulating 
influence on the system, and is calculated to be beneficial in a great variety of 
complaints. Used immoderately, it exhausts hpth the mental and bodily 
powers, and produces great debility. In fever, in vascular excitement or 
inflammation of the brain, in inflammatory affections of the lungs, in maladies 
of the circulating organs (especially dilatation of the cavities of the heart, 
diseased halves, and aneurism), in violent hemorrhages, gastro-enteritic inflam¬ 
mation, acute rheumatism, &e. muscular exertion is manifestly injurious; 
repose and inaction being indicated. In sprains and lacerations of the 
muscles, in fractures and dislocations, &c. it is obviously improper. In 
hernia, or a tendency thereto, great muscular exertion must be carefully 
avoided. 

Exercises may be divided into the active, the passive, and the mixed. To 
the first belong walking, running, leaping, dancing, fencing, wrestling, &c.; 
to the second are referred, carriage exercise and sailing; while horse exercise 
belongs to the third or last division 1 . 

An important part of the treatment of distortions of the spine which are 
unconnected with caries consists in the employment of particular exercises 
contrived with,the view of strengthening the muscles of the back. "All 
climbing exercises,” says Sir B. Brodie 2 , “ are useful in this respect, bringing 
all the muscles of the spine info vigorous action. They arc at the same time 
beneficial in another way, the weight of the lower limbs tending to elongate 
and strengthen the column of the vertebra;. A rope, with worsted wound 
round it, that it may not hurt the hands, may be suspended from the ceiling, 
and the patient will smn become a dexterous climber. There are often two 
or three girls in a family lor whom this exercise will be beneficial; and that- 
which would be a tedious awl irksome task to a girl alone, will become an 
amusement when pursued in the company of others of her own age. The 
handswing affords a very useful exercise in these cases also. This is a triangle 
composed of a double rope, with a cross-bar of wood forming the base of the 
triangle, suspended from the ceiling at such a height that the individual, who. 
uses it can just reach the cross-bar with her hands as she stands on tip-toe. 
She is to hold the bar with both her hands, and swing with her feet raised ft 
little from the ground. The effect of this exercise also is to bring the muscles 
of the spine into action, at the same time that the weight of the lower limbs 
operates in the same manner as when she climbs a rope. At first probably 
she will not be able to continue to use the handswing for more than a few 
seconds at a time; but as she grows stronger she will swing for a much longer 
period. Another mode of exercising, and thus strengthening the muscles of 
the back, is the flowing:—Let one pulley be fixed to the ceiling, and another 
to the floor. Let a small rope pass over the upper pulley and under the lower 
pulley, a box containing a light weight being fastened to that end of the rope 


For further information on the subject of Exercise, the reader is referred to Celsns, lib. i. cap. 2, 
«Mhh.u cap. 15 ; Sir J. Sinclair’s Code of Health and Activity , Edinb. 1807 : Dunglison’s Element! 
J iygiene, Philadelphia, 1835; Diet, de Medecine, art. Oymnasiique; Diet, de Medecine el de 
l- ‘^ u , r ^ u ’pvatujues, art. Gymnastique; Manuel d'Education piysique, gymnastique el morale, par 
“ j £onel Amoros, Paris, 1830. 

Land. Medical Gazette, .Tan. 1, 1847. 
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which is nearest to the upper pulley, and a handle to that which is nearest to 
the lower pulley. The patient, standing with her face towards the pulleys, is 
to raise and lower the weight, holding the handle in both her hands. The 
effort used in raising the weight necessarily calls the muscles of the back into 
action; and as the patient becomes accustomed to it, the required effort may 
be increased by putting an additional weight into the box. This exercise may 
be varied by taking off the handle and fixing the rope to a bandage fastened 
round the head, so that the weight is raised by the action of the muscles of 
the neck and back without the aid of the arms. The latter method of using 
the pulleys, however, is wearisome to the patient, and practically much less 
useful than the other.” 


3. CLIMA.—CLIMATE. 

Under the word Climate are included those topographical, atmospheric, and 
other conditions of a region or country, which have a beneficial or injurious 
influence on the health and lives of the inhabitants 1 . 

I shall briefly notice the subject under three heads. 

1. Phenomena of climates. 

2. Climates most frequently used as therapeutical agents. 

3. Diseases for which change of climate js employed. 

1. Phenomena or Climates. 

It is probable that we are yet ignorant of many circumstances which 
contribute to produce the climatic character of a place; and, of those that are 
known, it is often not easy to define the separate influence of each. 

The most obvious circumstances which affect the climate of a region or 
country, are temperature, humidity , purity of the atmosphere, wind, 
atmospheric pressure, intensity of light, atmospheric equability or 
vicissitudes, soil, amount of vegetation, and proximity to the sea. 

1. Temperature, lu considering the temperature of a place, we must regard, not 
merely its annual mean, bnt its extremes, inland tracts of country experience greater 
extremes than the coasts, in consequence of the land being more rapidly heated and cooled 
than water. . Hence it attains a higher temperature in summer, and a lower one in the 
winter. It is also deserving of notice that the western eoasts of the extra-tropical con¬ 
tinents have a much higher mean temperature than the eastern coasts-. This is explained 
by the heat cvu’vcd in the condensation of vapour swept from the surface of the ocean by 
the western winds 2 . The effects of heat and cold on the human body have been already 
considered 3 . Liebig ascribes the frequency of diseases of the liver in hot seasons and 
tropical climates to the accumulation oi carbon in the system. This he thinks arises from 
the consumption of too much food; and from the inspiration of a smaller quantity, by weight, 
of oxygen than in cold climates and cold seasons, in consequence of % air being expanded 
by the heat. Warm climates arc adapted for pulmonary invalids (especially consumptive 
patients), the rheumatic, the scrofulous, the paralytic, ancl those who suffer from the effects 
of a feeble circulation. Cold, or rather moderately cool, climates are bracing, and fitted 

“ I.' I)r ' Shirley Palmer, in Iris Pentaylot Dictionary, defines climate as “ an extent of country 
wherein all the circumstances which exercise an influence upon organised beings are nearly the same. 
Again, the assemblage of all these circumstances and conditions, excluaive of organic texture, on which 
Me depends, and which exert upon it a perceptible operation.” 

s Daniell’s Meteorological Essays, p. 105, 2d edit. Lond. 1827 
«. * See pp. 12,13, 23, 24, and 25. 
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for relaxed constitutions. Cold weather and cold climates are injurious to the aged, the 
paralytic, the phthisical, the scrofulous, the diabetic, and the rheumatic. 

2. "Humidity. ffggrometric Slate of the Atmosphere. —Evaporation from the cutaneous 
and pulmonary surfaces is augmented by a dry, and checked by a (lamp or moist, state of 
the atmosphere. But the transudation which depends on vital action is augmented by 
warmth and moisture 1 . “ Of all the physical qualities of the air,” observes Sir James 
Clark 5 , “ humidity is the most injurious to human life.” lntcrmittcnts and even phthisis 
have been ascribed to it 3 . A moist climate checks evaporation; and, therefore, a soft 
climate is adapted for chronic bronchitis of a dry irritable kind, frequently denominated 
dry catarrh, and for some other maladies attended with a harsh, dry, parched skin. A dry 
climate, on dim other hand, promotes evaporation, and, therefore, is better fitted, for relaxed, 
languid constitutions, with profuse secretion and exhalation; as humid asthma, and those 
forms of chronic catarrh which arc accompanied with copious expectoration. 

As aqueous vapour is the chief fluctuating ingredient of the atmosphere, it is probable 
t hat to its varying quantities must be ascribed many of those feelings and conditions of the 
body popularly referred to the weal her. “ There are days,” says the late Professor Daniell 4 , 
“ on which even the most robust feel an oppression and languor, which are commonly and 
justly attributed to the weather; while on others they experience exhilaration of spirits, 
and an accession of muscular energy. The oppressive effect, of dose weather and sultry 
days may probably be accounted for from the obstruction of the insensible perspiration of 
Hie body, which is prevented from exhaling itself into the atmosphere, already surcharged 
with moisture; while unimpeded transpiration from the pores, while the ail- is more tree 
from aqueous vapour, adds new energy to all the vital functions. In bodies debilitated by 
disease, indeed, t he contrary effects may be produced : they may be unable, from weakness, 
to support the drain of free exhalation which is exhilarating to the healthy; and hence 
probably arises the benefit of warm sea breezes in cases of consumption and diseases of 
the. lungs.” , 

:i. Purity of tub Atmos imikku.—A pure condition of the atmosphere is an essential 
element, of all healthy climates. The greater mortality of cities than of the country is 
principally referable to the respiration of air vitiated by the congregation of a large 
number of persons in a comparatively limited space. Air contaminated by the exhalations 
or otltuvia from wet lands, swamps, marshes 5 , animal and vegetable substances in a slate 
of decomposition 6 , and human bodies, especially those of the sick, is a prolific cause of 
disease. The aeriform poison thus introduced intothe atmosphere is called miasma (plaopa, 
a slain or pollution), or malaria (an Italian word, derived from mala, bad, and aria, air). 
Its chemical nature is unknown. Gascons exhalations from the earth in volcanic and other 
districts form another source of local atmospheric impurity 7 ; and to those must he added 

1 Edwards, De V Influence des Agcns Physiques, p. 338, Paris, 1821. 

2 The Sanative Influence of Climate, 3d ed. bond. 1811. 

3 ForcauU, Causes generates des Maladies rhmuii/ucs. specialement du la Phthisic Pulmonaire, 
el Moyens de prerenir le JJeoeloppemeut de res Affections, Paris, 1844. 

1 Elements of Meteorology, vol. ii. p. 310, bond. 1815. 

“ The production of Ague, by the exhalations from stagnant water and marshy soils, is well known 
to every one. 

6 The late Professor Daniell (Land, Ediul. and Dahl. Phi/. Mag. July 1811,) found in sea 
water brought from the Western coast of Africa sulphuretted hydrogen; and he suggested that the 
existence of this deleterious gas in the atmosphere, which must necessarily accompany its solution in 
the waters, may be connected with the awful miasma which proves so fatal to the explorers and 
settlers of the deadly shores of Africa, as well as of other places. But the gas which he obtained 
from these waters must have been developed after they were bottled; for neither in the river nor 
sea water, when fresh collecfiid, can a trace of sulphuretted hydrogen he detected. (See Dr. M‘Wil- 
hmn’s Medical Uisioif of the Expedition to the Niger during the years 1841—2, Loud. 1813, pp. 
,'0—175 and 190—193; also llr. Pritchett’s Account of the African Bemiltent Sever, bond. 
1843, pp. l] 7 —ng). 

The origin of sulphuretted hydrogen in sea and some other waters has been ascribed, by Dr. Marcet 
A hil. Trans. 1819, p. 195), Mr. Mnleomson (Twins. of the Geological Society, 2d Scr. vol. v.p. 504, 
Loud. 1810), I)r. A. Ponton (Ami. de Chem. et de Phys. July 1810), and Professor Daniell (op. 
sii/ira cU), to the decomposition of sulphates of the waters by pntrifying vegetable matter. 

' Carhuretted hydrogen (Cl l 2 ) issues from coal strata, and is also evolvedsfroin the earth in other 
situations where there is no reason to suspect, the presence of coal. Carbonic add gas (CO 2 ) is 
abundantly set free in volcanic and other districts. To this gaif the Guovo Upas or Valley of Poison 
m Java (Journal of Geographical Society, vol. ii.), and the Grotto del Cone (Med. and Phys. Joani. 
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the vapour, smoke, or fumes from various chemical works 1 . The injurious effect of fogs 
on asthmatic patients is well known to every one. Curiously enough, however, some 
patients affected with spasmodic asthma breatlie better in a smoky atmosphere (as that of 
London) than in pure air. 

4. Wind.— Wind greatly modifies the effect of temperature on the body. Thus two 
successive days, whose temperature, as indicated by the thermometer, may be the same, 
shall produce in us—the one a sensation of warmth, in consequence of the calm, still, 
condition of the air; while the other creates a feeling of cold, from the presence of a 
violent wind. So that, as Sir James Clark 2 has justly observed, “ the influence of tem¬ 
perature on the living body is indicated much more accurately by our sensation than by 
the thermometer.” Moreover, the humidity mid the purity of the atmosphere arc greatly 
modified by the motion or calmness of the air. The precise effects produced on climates 
by wind must of course, depend on its direction, violence, &c. “ Common experience has 
proved tiiat in all countries the winds which have blown over large tracts of land arc much 
drier than those which proceed from the sea 3 .” 

5. Atmospheric Pressure. — 1 The total amount of atmospheric pressure on a man of 
ordinary stature may he estimated at about 30,00()lbs.; ana a fall of half an inch in the 
column of mercury in the barometer is equivalent to a reduction of about, BOOlbs. atmospheric 
pressure on the body. Now it can scarcely be doubted that variations of atmospheric 
pressure must exert some influence over the functions of healthy, hut especially of diseased, 
persons. It is difficult, however, to estimate, separately from other co-existent influences, 
the precise effects which result from these variations. Diminished atmospheric pressure 
promotes evaporation; mid hence this is oue reason why elevated regions, which are colder, 
drier, and more bracing than low situations, arc, ca'leris paribus, hotter adapted for relaxed 
individuals, with profuse secretion and exhalation, than the last-mentioned localities; but, 
on the other hand, they are injurious in bronchial or tracheal irritation, with diminished 
secretion. 


A fall in the barometer is generally produced by an augmentation of aqueous vapour in 
the atmosphere; and the deposition of moisture 4 which ensues is attended with the 
evolution of heat. These atmospheric conditions have a powerful influence over the animal 
economy; for, in consequence of the diminished atmospheric pressure, the superficial vessels 
become gorged, and secretion is readily effected; while, from the humid condition of the 
air, evaporation does not take place. Hence arise a feeling of languor and fatigue, and 
sweating on the slightest exertion. In bronchitis, with profuse secretion, the patient’s 
danger Is greatly aggravated by diminished atmospheric pressure indicated by a sudden fall 
in the barometer, and by the accompanying augment,(id humidity of the air. 

6. Intensity of Light.—T he influence of light has been already considered (see p. 7). 

7. Atmospheric Equability or Vicissitudes. —Rapid atmospheric changes arc always 
injurious to health, and, t herefore, climates which are subject t,o sudden changes of tem¬ 
perature, or of humidity, or of atmospheric, pressure, or of wind, are invariably unhealthy. 
Invalids, and those with delicate constitutions, often appreciate the slightest, alterations 
in the condition of the atmosphere, and which are not observable by the healthy and the 
robust. 


l 8. Soil. —The climate of a plaee is also greatly modified by the quality of the soil. 
Sandy and gravelly soils allow the rain to percolate rapidly through them, and are, therefore, 
called dry soils. Chalky soils are also called dry, though they are less so than the preceding. 
Sandy, gravelly^and chalky soils are in general most salubrious. They are peculiarly fitted 
for relaxed constitutions with profuse secretions. Clayey soils are called wet soils, because 
they retain the rain on their surface. They are in general less salubrious than the pre¬ 
ceding, and often are positively injurious to health. They prove most obnoxious to relaxed 
and rheumatic constitutions. Marshy and swampy soils are mdfct injurious to health, and 
have been already noticed as sources of malaria. c 


Oct. 1832), owe their remarkable properties. It has been calculated that 219,000,000 lbs. or about 
1,855,000,000 cubic feet of carbonic acid ore exhajed annually in the vicinity of the Lake of Laach 
(De la Beebe, Theoretical Geology). 

. 1 See the articles Arseniout Acid and Hydrochloric Acid. 
a Op. supra cit. p. J,5fl. 

* Daniell, op. cit. vol. i. p. 215. 

4 In extra-tropical climates, a fall in the barometer, without a change or rise of wind, is usually 
followed by rain. 
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Soils also deserve to be considered with reference to tlie greater or less rapidity with 
which they become heated or cooled. Sir It. Davv 1 observes, that stiff' white elav soils, 
as well as chalky soils, are with difficulty heated by the sun; while the black, dark coloured, 
and carbonaceous soils arc much more rapidly heated. 

9. Amount of Vegetation. —The character of a climate is often affected by the exu¬ 
berance or deficiency of vegetation. Jungles, woods, and forests, protect the earth from 
the action of the solar rays, and are, in consequence, often the residence of moisture and 
decaying vegetation analogous to a marsh 5 . 

1(). Inland and Maritime Localities. —In general, the climate of places on. the sea 
shore is more humid than those of inland localities; but to this statement there are many 
exceptions. (See also Temperature). 

These, are some only of tlic circumstances which affect the quality or 
character of a climate. Others doubtless exist; b’ut their precise nature and 
inliuence have scarcely been ascertained. For example, we have yet to learn 
the influence of Electricity and Magnetism on the climate of a place. 


2. Climates most frequently used as Therapeutical Agents. 

1 propose, now, to glance at the characters of those climates most commonly 
resorted to by invalids for therapeutical purposes. In doing so, I have to 
acknowledge the great assistance which 1 have received from Sir James Clark’s 
valuable w ork on The Sanative Influence of Climate, to which I must refer 
the reader for further details. 

Climates may, for the purpose just mentioned, be conveniently arranged as 
follows:— 

1. Climates of England. 

2. Climates of France. 

3. Climates of Spain and Portugal. 

4. Climates of Italy and the Mediterranean. 

5. Climates of the Atlantic. 

1. Climates of England. 

“ The British Islands are situated in such a manner as to be subject to all 
the circumstances which can possibly be supposed to render a climate irregular 
and variable. Placed nearly in the centre of the temperate zone, where the 
range of temperature is very great, their atmosphere is subject, on one side, 
to the impressions of the largest continent of the world; and, oil the other, 
to those of the vast Atlantic Ocean. Upon their coasts the great stream of 
aqueous vapour, perpetually rising from the western waters, fir#t receives the 
influence of the land, whence emanate those condensations and expansions 
which deflect and reverse the grand system of equipoised currents. They are 
also within the reach ^if the frigorific effects of the immense barriers and fields 
of ice, wfliich, v^jen the shifting position of the sun advances, the tropical 
climate towards the northern pole, counteract its energy, and present a con¬ 
densing surface of immense extent to the increasing elasticity of the aqueous 
atmosphere 3 .” 

Sir James Clark thus arranges the* climate of England:— 


, 1 Elements of Agricultural Chemistry. 

* Macctdloch, Malaria , Loud. 1827. * 

3 Darnell’s Meteorological Essays, p. 114, 2d ed. 1827- 
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1. London. 4. Cornwall, Land’s End. 

2. The South Coast. 5. West of England. 

3. South-west Coast. 

1. London. —The mean annual temperature of London is about 50°-4'. 
It somewhat exceeds that of the suburban parts. The following is an 
abstract of the averages of seventeen years’ meteorological observations (from 
1826 to 1842) made in the garden of the Horticultural Society at Chiswick, 
about six miles west of London:— 


Temperature. 

Fait. 


Dew Point. 


Fnh. 

Mean in the shade. 

49°'94 

Mean. 



47°'36 

Maximum in the shade.. 

94°’4 

Maximum .. 



79° 

Maximum in the sun. 

130° 

Minimum .. 



0° 

Minimum in the shade. 

—4°'5 





Minimum radiation .- 

-12°'0 





Barometer. 

Inches.' 


Rain. 


Inches. 

Mean. 

29-931 

Mean. 



2416 

Highest. 

30-856 

Maximum .. 



30-97 

Lowest . 

28-597 

Minimum .. 


* 

18-87 


Wind. 




Average N umber of Days 

in the l'car during which each Wind prcvaila. 


N. N.E. 

E. 

S.E. S. 

SAY. 

AV. 

NAY. 

Menu..,. 24-4 ... 47'2 ... 

371 ... 

21-8 ... 50-8 

... 79-8 .. 

. 65-8 

... 31-7 

Maximum. 38 ... 75 

56- ... 

38 ... 77 

... 126- .. 

. 90 

... 61 

Minimum . 17 ... 80 

17 ... 

11 . 38 

... 58 

. 46 

... 18 


“ The excess of the temperature of the city varies through the year, being 
least in spring, and greatest in winter; and it belongs, in strictness, to the 
nights, which average 3 ’7° warmer than in the country; while the heat of the 
day, owing, without doubt, to the interception of a portion of the solar rays 
bv a constant veil of smoke, falls, on a mean of years, about a third of a degree 
short of that in the open plain 1 2 .” Hence, in the winter, delicate invalids 
sometimes experience benefit in coming to London from the country. But 
the impure state of the atmosphere frequently counterbalances these good 
qualities 3 . In some cases of spasmodic asthma, however, respiration is easier 
in London than in the country. 

2. South Coast. —This comprehends the tract of coast between Hastings 
and Portland Island. Its mean annual temperature is about that of London; 
but the summers are somewhat cooler, and the winters somewhat warmer, 
than the corresponding seasons of the metropolis 4 . Its light is very intense. 
For invalids, the superiority of the climate of the South Coast over that of 
the metropolis is greatest during December, January, and February. 

The principal places of resort for invalids, on this Jinc of coast, are the 
following:— 

1 fitments of Meteorology, vol. i. p. 141. 

2 See Luke Howard’s Climate of London, 1818—20, 2d ed. 1833. 

3 For further details respecting the Climate of Ltjudon, consult Professor DanieH’s Essay on this 
subject. Also, Hr. Bateman's Reports of the Diseases of London, Lond. 1819; and Sir A. Carlisle, 
Medical Topography of London, in his Practical Ifkenatiotis, Loud. 1838. 

4 For the character #of this part of England, consult Hr. Harwood’s Curative Influence of the 
Southern Coast of England, especially that of Hastings; with Observations on. Diseases to which a 
Residence on the Coast is most beneheiat, Lond. 1828. Also, Dr. Mackness’a Hastings Considered 
as a Resort for Invalids, 




















Cu MATES USED AS THERAPEUTICAL AGENTS. 


73 


a. Hartingr .—A mild winter residence; placed low, and well protected 
from the northerly winds; but fully exposed to winds from the south. Sir 
James Clark 1 regards its climate “ as somewhat intermediate between that of 
Devonshire and Clifton ; less warm, but also less relaxing than the former. It 
is about the same temperature; but less dry and bracing than the latter, and 
it, is inferior to it as a spring climate.” It is well adapted for pulmonary 
invalids, who desire to avoid the north-east winds, during the months of 
December, January, and 1'ebruary (especially the two latter months). The 
distinguished author above quoted declares that it “ is unfavourable in nervous 
complaints, more especially in nervous headaches connected with, or entirely 
dependent upon, an irritated condition of the digestive organs, and also in 
cases where a disposition to apoplexy or epilepsy has been manifested.” With 
the exception of St. Leonard’s, Hastings has an atmosphere more completely 
marine than almost any other part of this coast. Hastings has appeared to 
me unfavourable to rheumatic eonstitutians. 

St. Leonard’s is about a mile from Hastings, and possesses a similar 


climate. • 

j3. Brighton .—The air is dry and bracing; and the soil dry. That part 
of the town east of the New Steyne is considerably elevated above the sea, has 
a dry chalky soil, in a pre-eminent degree possesses a dry, sharp, bracing air, 
and is best adapted for relaxed constitutions. That part of the town west of 
Cannon Place has a clayey soil, and a milder and softer air; and, according 
to Mr. Wigan 2 , includes the most salubrious portion of the town. It is 
better suited for delicate nervous invalids than the other parts. The central 
portion of the town is low and some\^iat misty, and possesses the usual an¬ 
noyances of a district placed in the midst of a large town. The Steyne has a 
climate intermediate between that of the eastern and western portions. The 
climate of Brighton is most beneficial during autumn and the early part of 
winter, when it is milder and more steady than that of Hastings. Prom the 
middle of March to the middle of May, Mr. Wigan advises invalids to stay away 
altogether from Brighton. It is adapted for relaxed individuals, with copious 
secretion and exhalation. It usually agrees well with cliildren (especially those 
of a scrofulous habit) and convalescents. Brighton is not adapted for persons 
affected with congestive diseases of the venous system, inflammatory dyspepsia, 
or renal diseases, except, according to Mr. Wigan, albuminaria. Brighton is en¬ 
tirely free from marshy and swampy grounds, and is remarkably devoid of trees. 

y. Irk of Wight. — Undercliff presents an agreeable, mild, equable, 
sheltered, dry, bracing climate, well adapted for the residence pf pulmonary 
and other delicate invalids throughout the year. It is well protected from the 
north winds, and has a dry soil. It differs from the climate of Torquay (which 
18 s °ftj humid, and relaxing), by its dry and bracing qualities, and its greater 
equability of temperature. Hence it is suited for relaxed constitutions, with 
copious secretion. Por pulmonary invalids, the best season to reside at. 
bndercliff is from November to May; and at Ventnor will be found good 
accommodations for the sick.—Cowes and Hyde, oil the opposite side of the 
island, are delightful summer residences. 

. Southampton .—This part of fffll coast is objectionable, on account of 

its temperature being equally variable with that of the enviffms of London. 


1 Op. supra nit. p. 177. 


• Bru/hton and its Three Climates, Load. 1843. 
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3. South-West Coast. South Coast of Devon 1 . —This comprehends 
the tract of coast extending from Portland Island to Cornwall. Its general 
qualities are those of a mild, soft, humid climate, soothing hut somewhat 
relaxing. It “ has a winter temperature nearly two degrees higher than that 
of the coast of Sussex and Hampshire, and from three to four higher than 
that of London. The difference is most remarkable during the months of 
November, December, and January; amounting, on the average, in the shel¬ 
tered places, to five degrees above London,” (Sir J. Clark). It is adapted to 
pulmonary affections, especially those which are attended with a dry cough, 
and are unaccompanied with much expectoration. In dyspepsia, with symptoms 
of irritation or inflammation, constituting the gastritic dyspepsia of Sir James 
Clark, it is also beneficial. But in all forms of chronic diseases, with copious 
secretion and exhalation, and a languid and relaxed state of the constitution, 
it is injurious. 

The following are the principal -places of resort for invalids along the 
South-West Coast, taking them in succession from east to west:— 

«. Sidmouth. —The climate is damp, and, in November, is subject to sea 
fogs. 

(3- Salterton. —Preferable to Exmouth. It is well protected from wiuds, ‘ 
especially the northerly ones. 

7- Exmouth .—The higher parts of the town exposed to winds; the lower 
parts liable to occasional damp. Sir J. Clark declares that it is not adapted 
for persons with delicate chests. 

<>. Dawlish. —Next in dryness to Torquay. 

e. Teiynmouth. —Mild, humid, and relaxing. 

4". Torquay. —This is drier than the other parts of this coast, though its 
general character is soft and humid. It is almost entirely free from logs. It 
is in great repute as a residence for pulmonary invalids. 

ij. Salcomhe. —The Montpelier of Huxham. The warmest spot of this 
coast. 

4. Sonin Coast of Cornwall. Land’s End. — In its general characters 
this climate resembles that of the south coast of Devon. Prom the latter, 
however, it differs, in its greater humidity, and in being more exposed to winds. 
It is, consequently, more relaxing. The class of cases in which it is calculated 
to be beneficial or injurious are much the same as those for the south coast of 
Devon 2 . 

The following are the chief places of residence for invalids along this 
coast:— f 

a. Penzance. —Exposed to the north-east winds during the spring months. 
Its climate is much more equable than that of London. Thus, though its 
mean annual temperature is only 1°‘77 higher than that of London, yet its 
winter is 5|° warmer, its summer 2° colder, its spring scarcely 1° warmer, 
and its autumn about 2J° warmer. ° * 

*(3- Falmouth. —The winter temperature is a trifle lower than that of 
Penzance. 

5. West of England. —Under this'head are grouped the places along the 

1 For an account of the climate of this coast,, see Dr. Shaptcr’s Climate of the South of Devon. 
s On the climate of this part of England, consult Dr. Forbes’s Observations on the Climate of 
Penzance and the District of the band’s End, Penzance, 1820. Also his Medical Tonography of 
the Land's End, in the Provincial Medical Transactions, vol. ii. ^ 
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borders of the Bristol Channel and the actuary of the Severn. The mean 
temperature of this group is, during the winter, rather lower, but in March 
and April rather higher, than that of the south coast. 

Clifton. —This is the mildest and driest climate in the West of England. 
It is bracing, and well adapted for scrofulous and relaxed constitutions, with 
copious secretion and exhalation. 

2. Climates of France. 

The southern climates of .Prance resorted to by invalids may be divided 
into those of the South-West and those of the South-East of that country. 

1. South-West of Prance. —According to Sir* James Clark, the climate 
of this part of Prance is soft, relaxing, and rather humid; resembling in its 
general qualities that of the south-west of England. It is favourable to 
phthisical invalids, for those labouring under bronchial affections, with little 
expectoration, and for other chronic cases attended with a dry skin. 

a. Pan. —Dr. I’layfair 1 thus sums up the qualities of this climate:— 
“ Calmness, moderate cold, bright sunshine of considerable power, a dry state 
of atmosphere and of the soil, and rains of short duration. Against these 
must be placed,—changeableness, the fine weather being as short-lived as the 
bad; rapid variations of the atmosphere within moderate limits. In autumn 
and spring there are heavy rains.” The season extends from September to 
June 2 . 

P. Bag neves dr Bigorrc, in the department of the High Pyrenees, has a 
mean temperature, during the months of June, July, August, and September, 
of 60° P. Hr. Wm. Parr 3 declares the climate to bo anti-irritating and 
moist, and to be favourable to the consumptive. It is also beneficial in 
irritation of the mucous membrane of the trachea and bronchi, with dry cough 
and viscid expectoration; and also in gastric irritation 4 . Its season is from 
June to September. 

2. South-East of Prance. —Sir J. Clark says the general character of the 
climate is dry, hot, and irritating. It is adapted for torpid, relaxed habits, 
but is decidedly improper for the consumptive and those labouring under 
irritation and inllammatiou of the air-tubes. 

a. Montpelier .—-Long but undeservedly celebrated as a residence for 
phthisical invalids. 

P- Marseilles .—Exposed to cold winds. Soil dry and arid. 

y. Hjjeres .—Sir J. Clark declares it to be the least exceptionable residence 
in Provence for the pulmonary invalid. 

3. Climates of Portugal and Spain. 

Precise information respecting the climates of these countries, to which 
pulmonary invalid occasionally resort, is much to be desired. 

1- Portugal. —Dr. Bullar® states that the mean annual temperature* of 
Lisbon is 12° P. higher than that of London; and that the mean temperature 
—--•--- 

1 Sir J. Clark’s Sanative Influence erf Climate, p. 192. 

2 Dr. Taylor On the Curative Influence of the Climate of Pau, (and. 1845. 

3 A Medical. Guide to Nice , Loud. 1841. 

* Dr. Taylor, op. cit. p. 243. 

5 A Winter in the Azores, Load. 1841. 
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of its winter is 16° P. higher than that of London. But notwithstanding its 
mildness, it is objectionable for persons affected with phthisis, on account of 
the inequality of its temperature. 

2. Spain. —Biscay is subject to sudden and extraordinary changes in 
temperature, the mercury having been known to rise and fall from 3° to 4° P. 
within a few minutes'. This must, of course, make it an unfit residence for 
pulmonary invalids.—Madrid is elevated more than 300 fathoms above the 
level of the sea. Its annual mean temperature is 59° F. 1 2 —Cadiz, being 
nearly surrounded by the sea, has a comparatively temperate climate. 

4. Climates of Italy and the Mediterranean. 

The climates included under this head are exceedingly diversified, so that it 
is difficult to lay down any general character of them. 

a. Nice. -The climate of this place is somewhat similar to that of the 
South-East of Prance. It is mild, equable, and dry; being adapted for torpid, 
relaxed individuals, with abundant secretion from the mucous membranes. 
Dr. William Parr 3 says, the great objection to it is its dryness, and the exciting, 
and irritating nature of its atmosphere, it is beneficial in chronic bronchitis, 
with copious expectoration; in chronic rheumatism; scrofula; gout; and 
atonic dyspepsia. It is prejudicial in tubercular disease. 

/•>'. Genoa .—Climate dry and healthy, with a sharp exciting air. It is 
adapted for relaxed constitutions, but is unlit for phthisical invalids. 

y. Florence. —Not favourable for invalids. 

c. Pisa .—According to Sir James Clark, the climate “ is genial, but 
rather oppressive and damp. It is softer than that of Nice, but not so warm; 
less soft, but less oppressive, than that of Rome.” Pisa is frequented by 
consumptive invalids. 

e. Rome .—The climate of this city is one of the best in Italy. Sir James 
Clark characterises it as being mild, soft but not damp, rather relaxing and 
oppressive, and remarkable for the stillness of its atmosphere. It is well 
adapted for phthisis, broncliial affections of a dry irritating kind, and chronic 
rheumatism. 

(. Najdes. —The climate of Naples is warm, variable, and diy. Sir James 
Clark compares it to that of Nice, but stales that it is more changeable, and, 
if softer in the whiter, is more humid. Dr. Cox 4 , however, declares that the 
mean diurnal variation is far less than is generally supposed. It is an 
unsuitable residence for most pulmonary invalids, especially those affected 
with tubercular phthisis. In bronchial cases, with profuse secretion, benefit 
is sometimes obtained from it. In general debility and deranged health it is 
also serviceable. Dr. Cox says it is beneficial in dyspepsia, rheumatic neuralgia, 
and scrofula. % 

fj. Malta. —The climate of Malta is mild, dry, bracing, and pretty equable. 
It is serviceable in chronic bronchitis with profuse secretion, scrofula, 
dyspepsia, and hypochondriasis. 

1 Inglis, in IK.‘SO, vol. i. p. 39, Loud. 1831. 

2 Humboldt, in De Luborde’s Finn; of fij/ain, vol. i. p. clxiii. Loud. 1809. 

3 A Medical Guide to’Nicr, p. 10, .bond. 1841. 

4 Hints for Invalids about to Visit Moji/ns, p. 17, Load. 1841. 
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5. Atlantic Climates. 

The climates of the Atlantic islands resorted to by invalids may be arranged 
in two groups; the one eastern, the other western. 

1. Eastern Atlantic. —This group includes Madeira, the Canaries, and 
the Azores. 

a. Madeira. —The climate of Madeira is mild, humid, equable, and steady. 
Sir James Clark regards it as the linest in the northern hemisphere. It is 
superior to all other climates for incipient phthisis. This superiority consists 
in the mildness of the winter, the coolness of the summer, and the remarkable 
equality of the temperature during the night and day, as well as throughout 
the year. Experience, moreover, seems to have fully demonstrated the 
advantage which 'patients, with incipient symptoms of consumption, derive 
from a residence in this island 1 . 

/3. The Canaries. —Teneriffe is the only island of this group possessing 
accommodation for invalids. Though its mean annual temperature is higher 
than that of Madeira, its equability is less. 

y. The Azures or Western Islands. —Dr. Bullar declares these to be 
“ rather colder than Madeira, and somewhat more equable, and perhaps more 
humid; but they have not at present those accommodations for strangers 
which the latter island possesses, nor have they communications by steam with 
England 2 .” St. Michaels, the largest of the Azores, has a mild, humid, 
equable climate. 

2. Western Atlantic. —This group includes the Bermudas, the Bahamas, 
and the West Indies. It is more subject to rapid changes of temperature 
than the Eastern Atlantic group. 

a. The Bermudas. —The climate is warm, variable, and dry. The mean 
annual temperature is considerably higher than that of Madeira; but the 
climate is variable and windy during the winter, and hot and oppressive in 
the summer (Sir J. Clark). 

/h The Bahamas. —The climate is warm, but is subject to rapid changes 
of temperature. Dry cold winds prcvftil. Hence the Bahamas are unsuited 
to consumptive invalids. 

y. The West Indies. —The temperature of these islands is too high, and 
its variations too great, to admit of their being a desirable residence for 
patients affected with pulmonary consumption; but as a prophylactic for thosfi 
predisposed to this disease, it is highly spoken of. In scrofula, the climate 
proves beneficial. Calculous complaints and ossific deposits are rare. The 
most healthy islands of the group are Jamaica, Barbadoes, St. Vincent's, 
Antigua, and St. Kitt’s. 

3. Diseases for which Change of Climate is Employed. 

m 

The diseases for which change of climate is most frequently resorted to etre 
as follows:— 

1 For further information respecting the medical qualities of the island of Madeira, the reader may 
// CT ,r ith ® rea * advantage to Sir James Clork’s.work, before cited; Dr. Gourlay’s Observations on 

e Natural History, Climate, and Diseases of Madeira, 1811; Dr. ItentSu, in the Edinburgh 

edtcal and Surgical Journal, vol. xrvii. 1817 ; and Dr. Heineken’s paper in the Medical Repository, 
wl. mi. 1824. • 

J Winter in the Azores, Lond. 1841. 
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1. Pulmonary complaints, especially phthisis, chronic bronchitis resembling 

phthisis, asthma, haemoptysis, aiid diseases of the larynx and trachea. 

2. Dyspeptic and hypochondriacal complaints. 

3. Chronic rheumatism. 

4. Scrofula. 

6. Urinary diseases. 

(i. Liver complaints. 

7'. In the convalescence from fever, and other acute maladies. 

1. Pulmonary Complaints. —These maladies are benefited by removal 
from a colder to a warmer climate. Equability, purity, and calmness of the 
atmosphere, are other desirable qualities in a climate for pulmonary invalids. 
The nature of the malady and constitution of the patient, however, render all 
climates possessed «f these qualities not equally suited for every case. 

a. Phthisis.—“ For such consumptive patients,” observes Sir James 
Clark, “ as are likely to derive benefit from climate, I consider that of Ma¬ 
deira altogether the best. Tetter iffe and the Azores approach most nearly 
in the character of their climate to Madeira.” Of the climates of the South of 
France and Italy the same experienced writer says, when “ there exists much 
sensibility to harsh and keen winds, and, more especially, if immediate vicinity 
to the sea coast is known to disagree, Borne or Pisa is the best situation for 
a winter residence. When, on the contrary, the patient labours under a 
languid feeble circulation, with a relaxed habit, and a disposition to congestion 
or to hemorrhage rather than to inflammation,—and, more especially, when 
the sea air is known by experience to agree,— Nice deserves the preference.” 
Late experience has shewn, that .Montpelier, Marseilles, and other places in 
the south-east of France, once celebrated as affording a good winter climate 
for consumptive patients, are decidedly improper for phthisical invalids. Of 
English climates, those of Uuderdiff, Torquay, and Hastings, arc best 
adapted for this disease. Torquay and Penzance disagree with persons of 
a relaxed habit. Clifton, during the spring months, often agrees well. 

ft- Chronic Bronchitis .—In relaxed constitutions, with copious expecto¬ 
ration, the climates of Uuderdiff, Clifton, Brighton, and Nice, are those 
which agree best. Rut, on the other hand, for dry, bronchial, and tracheal 
irritation, Torquay, Madeira, Home, and Pisa, are to be preferred. 

2. Dyspepsia and Hypochondriasis.— In selecting a climate for these 
Complaints, we must attend to the character of the malady and the constitu¬ 
tion of the invalid. Thus, in the atonic dyspepsia of relaxed and sluggish 
individuals, with copious secretions, we select a dry and bracing climate ■and 
in such, Brighton, Clifton, Nice, or Naples, would probably prove beneficial. 
But when the dyspepsia assumes an inflammatory form, with dry tongue and 
a febrile condition of system, the soft and humid climates are to be preferred; 
such as Torquay, Pan, Rome, and Pisa. 

3. Chronic Rheumatism.— In this malady, mild eliinales generally have 
been found beneficial. According to Sir James Clark’s experience, Rome 
and Nice are the best climates on the continent. In relaxed and cachectic 
individuals, the latter place is to be preferred. 

4. Scrofula.— In this malady the West Indies proves highly serviceable. 
Nice and Rome,* on the continent, have appeared to be favourable. In this 
country Clifton is perhaps .the climate best adapted for scrofula. 

5. Urinary Diseases.—"W arm climates relieve most affections of the* 
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urinary organs, especially calculous complaints, diabetes, and vesical irritation. 
The benefit probably arises from, the excitement of the skin and the abundant 
cutaneous secretion, and is to be explained on the principle of antagonism 
already alluded to (see p. 12). In the Went Indies calculous complaints are 
very rare. 

6. Liver Complaints. —Various hepatic derangements are induced by a 
residence in tropical climates (see p. 13); and in such cases benefit is obtained 
by a return to the more temperate climates of Europe. 

7. In the Convalescence after fevers and inflammatory diseases, change of 
climate is often found highly beneficial. 


PART IV.—MECHANICAL AND SURGICAL 
REMEDIES. 


The consideration of these subjects does not fall within the province of this 
work. 


PART V-PHARMACOLOGICAL REMEDIES. 

{Medicines; Medicamina; toappaica.) 

Pharmacological Remedies or Medicines are substances, not essentially 
alimentary, used in the treatment of diseases, and. which, when applied to the 
body, alter or modify its vital actions. 

Aliments are vital stimuli (see p. 8, footnote), which vivify, and ean themselves be 
vivified; since they are assimilated to our organs, and become integrant parts of the 
living body. 

Poisons are distinguished from medicines principally in the decree of their effects, and the 
mn- to which they arc applied; for the most powerful poisons become, when administered 
under proper regidations, very valuable medicines. ' 

Pharmacology {pharmacologia, from tpappasov, a medicine; and Aoyoc, 
a , discourse ), or Materia Medica, is that branch of Acology (see p. 1J 
devoted to the consideration of medicines. It is subdivided into three de¬ 
partments :— 

1. Pharmacognosy. 

2. Pharmacy. 

3. Pharmacodynamics. 

1* Pharmacognosy ( pharmacot/nosia , from tpappaxov, a medicine ; and 
yiyiiOKS), I knoi4 $) is that department of Pharmacology which treats of the 
origin, properties, varieties, quality, and purity of unprepared medicines or 
simpks {medicamenta crada ). In other words, it treats of all that relates 
to the commerce of drugs. , 

This department of pharmacology is also called by various other names; as pliysiographical 
materia medica (physiographische Arzneimittellehre 1 ), pharmacography* (pharmacographia, 

2 System der Materia Medica, ler Band. S. 2, Leipzig,*1808. 

A- A. Da Silvcira Pinto, Pharmacographia do Codigo Pharmaceutico Inrntmo, Coimbra, 1886. 
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from (jiipjiaKnv and ypi<f>a, I write), pharmacomathy 1 (pharmacomat.hie, from (frappciKov 
and pd8a>, I seek or int/itire), plumuacmtical merrhandize-knowledge (pharmaceutisclie 
Waarenkundc 1 2 ), and the history of simple drugs (liistoire dos drogues simples 3 ). 

2. Pharmacy ( pharmacia , from Qapfianov, a medicine,) is that depart¬ 
ment of Pharmacology which treats of the collection, preparation, preservation, 
and dispensation of medicines (medicamenta pneparata et composite). 

This department, of pharmacology is sometimes called chemical materia medira (ehemisehe 
Arzneimittellehre' 1 * ), pharmacoteclmy (phannacoteclmic 6 ), pharmaceutical chemistry (pliar- 
maco-chcmia), and pharmaconomia 6 . 

The collection of unprepared Medicines or simples involves their selection, 
emendation or preliminary preparation, and desiccation. Simples are either 
foreign or indigenous. The former are imported by the merchant, and sold 
on liis behalf, by the drug-broker, to the wholesale druggist. 

Indigenous vegetable substances are usually collected by the simpler 
(pifordpoE 7 ) or herbalist. Most of the plants grown in this country, and for 
which there is a large consumption, arc cultivated at Mitcham and other places. 

The preparation of medicines has for its object the division, separation, 
mixture, or chemical combination of substances. 

v 

The various operations by which tlic.se objects arc effected arc described in works 
expressly devoted to pharmacy; and to these l must, refer the reader for further informa¬ 
tion on this subject.. A summary of them would he practically useless,'while it, would 
occupy space wh^cli can be advantageously employed with the consideration of topics 
which are strictly within the scope of the present work. 

3. Pharmacodynamics ( pharmacodynamica , from fyappamv, a medicine; 
and Ivvapns, power;) is that department of Pharmacology wltich treats of the 
effects and uses of medicines. 

This department of pharmacology is called dynamical materia medira (dynamisehe 
Arzneimittellehre) by Pfaff. 

Pharmacology is either general or special. 


Div. I —igfiteral piarmarologp. 

General Pharmacology (pharmacologia generalis) treats of medicines 
generally. 

The general pharmacological subjects which require examination may be 
conveniently considered in the following order:— 

1. Updos of ascertaining the effects of medicines. 

2. Active forces of medicines. • 

3. Changes which medicines undergo in the organism. 

4. Physiological effects of medicines. 

5. Therapeutical effects of medicines. 

6. Parts to which medicines are applied. 

7. Classification of medicines. f 

1 Cottereau, Traite Etmcntaire do l’harmacotogie , Paris, 1835. 

2 Goebel and Kunze, Phannacmlische Waarenkgpde, Eisenach, 1827—29. 

3 Guiboort, Histoire Abregee des Drogues Simples, 3mc ed. Paris, 1836. 

4 Pfaff, op. cit. 

s Cottereau, op. cite 

6 A. A. I)a Silveira Pinto, Codigo Pluimaceulico Lusitano, on Tratado de Pharmaconomia, 

Coimbra, 1835. • 

7 Por a notice of the ancient rhizotomist, sec the Historical Table, art. Greek Medicine. 

* < 
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All these subjects belong to that department of pharmacology which mar 
be termed general pharmacodynamics. 

1. Modes of ascertaining the Effects of Medicines. 

Formerly the virtues of medicines were inferred from resemblances (fancied 
or real) in form, colour, &c. between these substances and parts of the 
organism. These marks or indications were called signatures, and were 
supposed to arise from astral influences 1 . 

There are four principal methods which, in modern times, have been resorted 
to for the purpose of determining the effects^f medicines. These are founded, 
respectively, on— 

1. The sensible qualities of medicines.. I 3. The chemipal properties. 

2. The natural-historical properties. | 4. The dynamical properties. 

1. The Sensible Qualities of Medicines.— Colour*taste, and oiour 

have been used to indicate, in a very, general way, the medicinal properties of 
plants,. But to all the general propositions which have hitherto been advanced 
concerning them, se many exceptions exist; that none possess much, if any, 
practical value. .. 

It. appears to me to he, a waste of time and space to dwell on this subject; I beg, 
therefore, to refer the reader, for further information, to the writings of Linnaeus 2 , Cullen 3 4 5 , 
and Edwards and Vavasseurt In another part of this work, I shall have oecasion to notiee 
Mr. Greeves’s classification of the articles of the MatflHa Medica according to their sensible 
qualities. In connection with this subject 1 may observe that some interesting informa¬ 
tion on the colour, odour, and taste of plants, is contained in Landgrebc’s work on Light 6 . 

2. The Natural-Historical Properties. —Exterior form and struc¬ 
ture are made use of, in natural history, to determine the affinities of natural 
bodies: hence they are denominated natural-historical properties. 

a. Minerals. —No conclusions, respecting the medicinal properties of 
minerals, can be deduced from crystalline form and structure. * 

Mr. Blake asserts*, that the most striking points of resemblance exist generally between 
isornorphous compounds in their action on tbe animal tissues when introduced into the 
food. Be this as it may, them action, when la\cen into the stomach , is often very dissimilar. 
Thus, the triphosphate of soda® isornorphous with the triarseniate of the same base; but no 
one will pretend to assert, that their action on the system is alike. Arsenious acid is isomor- 
phous with sestjuioxidc of antimony; yet their ejects ou the system are very dissimilar. 
Mr. Blake admits that the jsalts of lead and of silver are exceptions to Ids statement; their 
action on the pulmonary tissue being analogous, though they are uotpsomorphous. 

£>'. Vegetables.— has long been supposed, that those plants which resemble 
each other in their external appearlfcces are endowed with analogous medicinal 
properties. Cmsalpinus was, according to Dierbach 7 , the foubdec. of this 
doctrine; though-De Candolle 8 regards Camerarius sis 'the.first who clearly 
announced it. Linnaeus 9 says, “ Plantse quse genere conveniunt, etiam virtute 

1 See Sprengd, Histaire de lit Medecine, t. iii. p. 321, Paris, 1815. Also, Schroder’s Compleat 

' \dispensatory, by Rowland, .Lond. 1669. . ‘ 

* Phitosophia Boianica, p. 288, cd. 4ta. 1787. 

4 A Treatise of the Materia Medica, vol. i. p. 188, Edinb. 1789. 

5 f a ' ,uel de Mature Medicate, Paris, 1831. , 

c wher das Licht, Marburg, 1834. 

1 Med. and Surg. Joum. for July, 1841. 

Abhandhmg iiber die ArzneUcrdfte des Pttanzen, vergteichen mil ihrer Stnpclur and ihren che- 
T*f» BestandtheUen, Lemgo, 1881. 

9 mr Propridtes Medicates des Plantes, p. 4, 2de erS Paris, 1S16. 

VP- supra fit. p. 278 

VOL. I. 
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conveniunt; quse ordinc naturali continentur, £tiam virtute propius accedunt; 
quseque clause naturali congrmmt, etiam viribus quodammodo congruunt.” 
I may also refer to Iseuflamm, Wilcke, Gmelin, Jussieu, and Barton, as other 
supporters of this opinion. But the most important writer in favour of it is 
De Candolle, who, in 1804, published the first edition of his work on this 
subject. In the year 1831, we had another interesting treatise on the same 
subject, by Dierbach. There are other writers, however, who deny altogether 
the possibility of judging of the virtues of plants by their exterior forms and 
botanical characters. Of these, it will be sufficient to mention Gleditsch 1 . 

Vegetable substances om their peculiar qualities to the structure, and con¬ 
sequent action, of the cdfpms producing them; and, therefore, differences in 
the structure of an organ are attended with corresponding differences in the 
qualities of its products. It consequently follows, that the medicinal qualities 
of plants of the same natural order should be similar or analogous; and that 
they are so to a certain extent is fidly ascertained by numerous facts : thus, 
if one' vegetable species serve as nutriment for either animal or plant, we 
frequently observe that other species of the same genus, or even of a different 
genus, but of the same order, are also adapted for a like use ; while, on the 
other hand, if any particular species be injurious, neighbouring species are 1 ' 
likewise more or less so. Experience has fully proved, that in a very large 
number of instances there exists an analogy between the exterior forms and 
the medicinal properties of plants, so that wc can sometimes predict the active 
principle and mode of operation of a vegetable, merely by knowing to what part 
of a natural arrangement it belongs. Gramittm, Melanthacae, Conifers, 
Labiate, Malvacea, Cruciferce, and Rauunculac/ue, are familiar illustrations 
of the accuracy of these observations. 

There exist, however, many anomalies or exceptions to the statements now' 
made. These are of two kinds:— 

1st. Plants of the same natural order arc frequently endowed with dissimilar 
medicinal properties. 

The root and leaves of Daucus Carota arc wholesome and nutritive; but the analogous 
parts of Conium muculahm are highly poisonous. Both of these plants, however, belong 
to the same natural order— Umbelt/ifur.*. In some eases we find plants even of the same 
genus differing considerably in their medicinal properties; as Cucumis Alelo and Cuctmis 
Colocynthis, of the order CtrcumUTACMi. If we are to believe the statements of creditable 
writers, even Giuminm, which De Candolle declares to be ‘fli famille la plus naturelle,” 
Contains more than one exception to the general statement in question. For the most 
part, the plants of this family are farinaceous and nutritive. “ None,” says Dr. Lindley 2 , 
“ are unwholesome in their natural state, with the single exception of Lolium Imulentum, 
a common wesd in many parts of England, the effects of which are undoubtedly deleterious, 
although perhaps much exaggerated.” I may remark, however, that several other grasses 
have beeh assqrtaAto be unwholesome. Loudon 3 tells us that the seeds of Uroaia mollis 
bring bn giddiness in the human species and quadrupeds, and are fatal to poultry. The 
root of Bromus purgans is said to be used in Canada as au emetic, in doses of forty grains. 
Bromus catharticus, a Chilian plant, has a thick root, which is stateiio act as a purgative 4 . 
And Humboldt 5 informs us that Festuca quadridentata (fig. 6) is very poisonous, and even 
fatal to animals 6 . 


1 De Methodo Botanicd, dubio etfellad mrtwtvm in plantis indice. Ed. 2nda, Xipsia!, 1742. 

2 Natural System, 2d ed. 1836. 

3 Encyclopedia of Plants, p. 64. 

4 Diction*, de Mm'ihre Medic, par F. V. Merat et A. J. De Lens, tom. i. p. 672. 

5 Voyage, t i. 

6 Is this the grass described by feme under the name of Carapoucha, and which by others has been 
galled Carapullo ? Frmer (.Voyage to the South Sea and along the Coasts of Chili and Peru, in 
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‘ Fig. 6. 



Feetuca quadridentata (Kunth). 


- yenrs 1712 , 3718, art* 1714,) says, in speaking of lima, “ There is an herb called Carapn.llo, 
• . 8 rows like a tuft of grass, and yields an car, the decoction of which makes such as drink it 
a' 011 An* som . e “ a y 9 ' ^ le iu^" 3 make use of it to discover the natural disposition of their chil- 
' . time when it has its operation, they place by them the tools of all such trades as they 

■o ,° low >~ as l>y a maiden, a spindle, wool, scisears, cloth, kitchen furniture, &c.; and by a youth, 
i . ™® cu .i ;8 for a-horse, awls, hammers, &c.: and that tool they take most fancy to in their delirium, 
e am indication of the trade they are fittest for,—as I was assured by a French surgeon, who 
•a eye-witness of this verity.” On this statement, Dr. Lindley {Flora Medina, p. 618, Lond. 
™ is uncertain whether the plant referred to be really of the order Graminem. 

like 1 * tj 06 ^. e nBme >” i> e observes, “ and the only Lima plant that I find bearing a name at 
1 . is rhysalis pubescens, which, according to the Flora Permiana, is there called CapulL ” 
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In the family Solank* we meet with other exceptions, as in the fruit of Capsicum 
anmum and Alropa Belladonna. I might select, many other instances to the same effect, 
hut shall content myself with the examples already adduced, as sufficiently warranting the 
assertion that, in the present state of science, botanical affinities cannot be confidently relied 
on by the medical practitioner for determining the effects of remedial agents. 

2dly. Plants of dissimilar structure arc sometimes endowed with similar or 
very analogous medicinal properties. 

An oleo-rosinous juice, called turpentine, is obtained from Pis/acbia Terehinthns , a plant 
of the order Tukebinthacjms, and a substance possessing almost identical properties, and 
bearing the same name, is procured from the genera Finns, Larix, and Abies, of the order 
CoNiVMUi. Balsam of Copaiba, which agrees with the. turpentines in all its leading 
properties, and whose constituents are actually isomeric with Ihose of the turpentines, is 
procured from Legumikos/H. Yet the structure of Conifer® is totally dissimilar to that 
of either Terehinthacwe or Leguminos®. Again, the effects of Lobelia inf ala, a plant be¬ 
longing to the order Lobeuack.e, are so analogous to those of Nicotiana- Tabacum, which 
belongs to Solanace.e, that the first-ment ioned plant, has received the name of Indian 
Tobacco. The term Hellebore fAXfjSopw) has been applied to two very different plants, 
viz. Hellelorus tiger and Veratrum album, in consequence, I presume, of an observed 
similarity of operation (both being drastic purgatives ami nareoiicn-acrids); yet the first- 
mentioned plant, is an exogen or dicotyledon, niid belongs to the order Ranunculace/e,— 
while the second is an endogen or monocotyledon, of the order MelanThacE/K. 0 

y. Animals. —No attempts have been made to trace a relation between 
the toxicological, medicinal, or edible properties and the anatomical structure 
of animals. This has probably arisen from the comparatively small number of 
these beings which possess medicinal or poisonous properties ; for we are 
enabled to employ, as food, animals of every class, from the highest to the 
lowest. Among quadrupeds and birds no species is poisonous 1 , unless, 
indeed, the Arctic bear be an exception, whose liver is stated by Captain 
Scoresby 2 to be deleterious. Among fishes, mollusks, and insects, however, 
several species are hurtful; and it is frequently found that where one is 
deleterious, kindred species are likewise more or less so. Thus all the 
coleopterous insects belonging to the tribe Cantharidim of Latreille possess 
blistering properties. 

3. The Chemical Properties of medicines have been sometimes resorted 
to for the purpose of determining the influence which these bodies have over 
the organism. Eor we sometimes find that substances possessed of similar 
chemical qualities operate in an analogous manner on»the system. Thus sul¬ 
phuric, nitric, and hydrochloric acids act very much alike; as do also potash 
and soda. But these analogies are not common; and we frequently meet with 
substances whose chemical properties are similar, hut whose medicinal qualities 
are most incongruous, as in the case of quina and morphia: while, on the 
other hand, bodies whose chemical properties are exceedingly unlike, some¬ 
times a.ct in a very analogous manner; for example, manna and bitartrate of 
potash. 

The properties of bodies are so completely altered by chemicaftombination, that it is, 
in most cases, difficult to form a correct opinion as to tile action of a compound medicine, 
merely by knowing the nature and proportion of its constituent parts. The compounds of 
some of the metals, however, offer exception to this statement. , 

Mr. Blake 3 contends that a very dose relation exists between the chemical properties 
and physiologicai.effeets. 

1 Fleming’s Philosophy of Zoology, Vol. ii. p. 110, Edinb. 1822. 

8 Account of the Arctic Regions, vol. i. p. 520, Loud. 1820. 

, 3 Proceedings of the Royal Society, .Tan, 28th, 1841. 
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4. The Dynamical Pkopbiotes. Observation of the effects caused by 
the application of medicines to the animal body. —Some have examined 
the action of medicines on dead animal tissues, and drawn inferences therefrom 
as to the operation on the living organism. This mode of proceeding was 
adopted by Dr. Adair Crawford 1 . But it is admissible only for those remedies 
whose action is either physical or chemical. 

The examination of the effects of medicines on living animals is a much 
more valuable and important mode of investigation; for it maybe asserted, as 
a general rule, that a substance which is poisonous to one species is - more or 
less so to all classes of animals; and, in a considerable number of instances, 
its action is of the same nature or quality, though usually very different in. 
degree, and modified by the variations in the development of the several 
organs and functions. It has indeed been stated that many substances which 
are poisonous to man arc innocuous to animals, and vice versa. That this 
statement is wholly untrue, I will not venture to affirm, but I think that it is 
an exaggerated one; and 1 believe, with Dr. Christison 2 , that “if the subject 
be studied more deeply, the greater number of the alleged diversities will 
jprove rather apparent than real.” 

The principal differences observed iri the operation of medicines on our domestic animals, 
and which depend on peotdiarilirs of organisation and modes of sensibility, may be con¬ 
veniently arranged under three heads, as follows 

a. Those relating to the nervous system. 

/3. Those connected with the structure, of the digestive organs. 

y. Those relating to the skin. 

a. To peculiarities in the organisation of the nervous system of different animals is to be 
referred the diversit ies observed in the operation of certaiu medicines on different animals. 
Thus opium, which in man usually produces sleep, sopor, or coma, generally produces con¬ 
vulsions in other animals, and, according to Charvet 3 , “never coma, loss of consciousness, 
nor profound sleep.” 1 have observed that the root of monkshood does not act precisely 
alike on rabbits and dogs. In the latter, one of the most remarkable symptoms of its 
(monition is diminution of feeling; in the former, the function of feeling is much less 
obviously affected, but we observe more evident paralysis of the hind extremities and 
muscular weakness. 

ft. From differences in the structure of the digestive organs arise some peculiarities in 
the operation of medicines. In carnivorous animals, vomiting can be readily excited; 
whereas in herbivorous ones; ps the horse and the rabbit, it is either not effected at all, or 
wily with extreme difficulty. The rumen or paunch of ruminants possesses but little- 
sensibility and few blood-vessels, and is very slightly affected by medicinal agents. Hence, 
in the admiuisl ration of medicines to these animals, it is necessary to let them trickle slowly 
down so that they may flow along the oesophagean canal, and through the manyplics or 
third stomach, into the abomasum, or fourth or true stomach; and "the late Mr. Youatt 4 
ascribed the occasional inertness of ergot of rye on the ruminant to its being hastily poured 
h'oni a large vessel, by which, it falls into the paunch, and there remains inert. Lastly, 
d is remarkable that colocyuth, jalap, gamboge, and bryony, which operate as violent 
purgatives on man am^carnivorous animals, have comparatively little effect on the horse 
and other herbivorous animals 5 . 

y- The skm -Am presents some peculiarities in the operation of medieines. Thus dogs 
are but little under the influence of sudorifics; while the skin of. horses is exceedingly 
susceptible of the action of oil of turpentine. % 

1 An Experimental Inquiry into the Effects of Tonics and other Medicinal Substances, Load. 1816. 

j 'Treatise on Poisons, 4th cd. p. 73. * 

\ If VAction comparee de l’Opium, p. 164, Paris, 1826. 

8ce the article “ Ergot of Rye.” , 

Moiroud, Pharmacologic Veteriuaire, pp. 51, 269, and. 274. 
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In ascertaining the action of remedial agents on the human body, it is 
necessary that we should examine their influence both in healthy and diseased 
conditions. Eor, by the first we learn the positive or actual power; while by 
‘the second, we see how that power is modified by the presence of disease. 
Moreover, in the latter condition we sometimes discover remedial influences 
which our knowledge of the effects of medicines on the healthy body could 
not have led us to anticipate. The beneficial operation of arsenious acid in 
agues, or in lepra, could never have been inferred from any experiments made 
with this substance in health merely; nor could we have formed a correct 
estimate of the effects and proper dose of opium by employing it in tetanus, 
nor by using mercurials in fever. The homceopathists assert, and with truth, 
that the study of the effects of medicines in the healthy state is the only way 
of ascertaining the pure or pathogenetic efl'ects of medicines—since when we 
administer our remedies to invalids “ the symptoms of the natural disease, then 
existing, mingling with those which the medicinal agents arc capable of pro¬ 
ducing, the latter can rarely be distinguished with any clearness or precision 1 .” 

2 . Active Forces of Medicines. 

The production of effects, by the implication of medicines to the living 
body, depends on the existence of twisfr classes of powers or forces: the one 
residing in the medicine, and called the active forces of medicines; the 
other in the organism. 

Bodies act on each other in one or more of three ways; viz. physically, 
by their weight, cohesion, external form, motion, &c.; chemically, by their 
mutual affinities; and dynamically, by agencies which a,re neither physical 
nor chemical merely. Hence we may examine the agencies of medicines under 
the three heads of physical, chemical, and dynamical. 

1. Physical Forces. —Alterations of cohesion, form, relative position, &c. 
are produced by physical forces. They are attended or followed by organic 
changes; and, therefore, a medicine whose action is simply physical produces 
two classes of effects—the one physical, the other vital; and the whole of its 
operation may be denominated physico-vital. 

The iatromechamcal or iatromathematical physicians explained the functions of the body, 
«the production'of diseases, and the operation of medicines, on mechanical principles. Thus 
stimulants were supposed to act by their pointed and needle-shaped particles, ana emollients 
by their globular particles 5 . Locke 8 believed that the mechanical affections of medicines 
would explain the operation of these agents';, 

Several of the processes to which medicines are subjected before they are 
administered, have for their principal object the prevention or diminution of 
the mechanical influence of these agents. t The hairs of the pods of Mucuna 
pruriens, quicksilver, and the agents termed demuleenthy act by their mecha¬ 
nical properties. Many substances act endo^motically (see p. 91). 

2, Chemical Forces.—I f-substanoes, having powerful affinities for organic 
matter, be applied to the liying tissues, they combine with the prganie consti¬ 
tuents, an^ait.jas cadytws or escharotics. By the destruction of life in one 


Hahnemann's, Organon, translated £y .C. H, Dayrient, p. 190. . 
Spwngpl, Hist, de Medea, try Jourdan", t. -v. p. lijl, «t seep 
iS stay concerning Human Undarstqndi’ig, boyk id. chap, lii* 
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part, alterations of vital actions in neighbouring parts ensue; so that the 
action of caustics is attended by both chemical and vital effects; and the 
whole operation may be denominated a chcmico-vital process. 

By dilution, the energy of the affinity of caustics for organic matter may be, 
so diminished, that they are incapable of destroying the life of the part, but 
merely disturb and alter the organic activity. This effect is termed irritation, 
and the agent inducing it is called an irritant. In this case the active force 
is still supposed to be affinity; that is, the particles of the caustic are presumed 
to have a tendency to unite with those of the organised tissues; but the union 
being resisted by the vital powers, a new action is set up, which constitutes 
the changes or effects before referred to. The .long-continued application, 
however, of weak, chemical agents will gradually effect slight changes in the 
composition of the tissues without producing the death of the altered parts; 
and these organic alterations are attended by the production of morbid actions. 

Chemical changes arc sometimes produced in the secretions of distant^ parts 
by the internal -use of certain agents. Thus the qualities of the urine are 
modified by the administration of acids or alkalis; and as the modifications 
produced are precisely those which we might expect from the known chemical 
properties of these bodies, it is rational to infer that they are effected by 
chemical affinity. 

Arc the constitutional effects oxacids, alkalis, metallic salts, &c. referable 
to chemical influences ? We cannot deny the chemical power of these agents; 
but we are hardly authorised to ascribe the whole of their effects to it. The 
truth is, that the facts on which we are required to form our opinion are too 
1'ew to enable us to draw any accurate or precise conclusions. We know 
that, by the internal use of madder, the bones and some other parts become 
coloured; and «that the long-continued employment of the nitrate of silver 
occasionally gives rise to a deposit of silver under the skin; but with two or 
three exceptions of this kind, no chemical changes in the living tissues have 
been demonstrated. 

* 

Muller 1 ascribes the operation of most external agents to their chemical influence. 
“ A great number of substances are important as medicaments, from producing a chemical 
change in the organic matter, of which the result is, not an immediate renovation of 
material and increase of vital force, but the removal of that state of combination of the 
elements which prevented healthy action, or excited diseased action; or the chemical 
change produced is such as to render the organ no longer sensible to si morbid stimulus; 
or it is such that certain apprehended destructive changed in its composition are no longer 
possible, as in the antiphlogistic plan of treatment; or, lastly, these substances produce a 
change in the nutritive fluids. Such substances arc alteratives. By these remedies an 
organ morbidly changed in composition cannot be rendered sound by, as ft were, a chemical 
process, but such a slight chemical change can be produced as shall render it possible for 
nat ure to restore the healthy constitution of the part by the process of nutrition.” 

_ The attempted explanation of the effects of medicines on chemical principles does net 
give a satisfactory explanation of the phenomena. How is it that the same remedy acts 
so unequally on diffluent animals, oil different individuals of the same species, and on the 
same individual at different peripds? Why is the effect of opium greater on the child 
than on the adult P Are we to assume Jhat the constituents of the twain of the young 
animal have more affinity for morphia than those of the brain of old ipiimals ? ' „, . 

The actioit of’a medicine mpom organ*rather than ba another is accounted Tor' on the 
chemical hypothecs, by assuming the existence of unequal affinities of the-medicinal spent - 
——i " --a-,---a—^ — t. 

a * . 

1 Elements of*tkysiologg, by Baly, vi * i. p. 58, et seq. 
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for different tissues. Thus the action of plcohd on the brain is ascribed to the affinity of 
this liquid for the cerebral substance 1 . 

8. Dynamical Forces. —Some substances exercise a most potent influence 
over the organism, without producing any obviously physical or chemical 
changes in the organic tissues. Such substances are said to act dynamically. 

In the inorganic kingdom we have evidence of an influence which cannot be denominated 
either mechanical or chemical. The communication of magnetical and electrical properties 
to iron by mere contact with another body, without the production of any change of form 
or of composition, either of the iron itself or of the imparting body, is an example of this. 
Now, to influences of this kind the term dynamical has been applied; and several pharma¬ 
cologists 2 have employed it to indicate those influences of medicines over the organism 
which are ascribablc to neither,mechanical nor chemical causes. As the term is a con¬ 
venient one, I have adopted it. 

Bischoff 3 regards the action of medicines on the organism as electrical, or, in some 
cases (as that of caustics), as electro-chemical. 

In some few instances the effects of medicines are analogous to those of electricity. 
Thus the instantaneous death caused byffyarocyanic acid is somewhat like the effect of a 
stroke of lightning; and the convulsive paroxysm induced by touching an animal under 
the influence of strychnia or nux vomica is analogous to the effect of an electric shock. 

3. Changes effected in Medicines by the Action of the Organism. 

The changes which medicines suffer by the action of the organism are either 
physical or chemical, or both. They are effected by the mutual affinities 
which exist between the medicines or their parts aud the substances with 
which they are brought in contact; and are modified by the temperature of 
the body, and by the relative proportions of the reacting bodies. 

The rapidity with which volatile substances pervade the system and reappear in distant 
organs, must be greatly aided by the heat of the animal body. Sulphuric ether, for example, 
boils at 98° F.; that Is, at the temperature of the blood; aud the rapidity of its action is 
undoubtedly in part owing to its great volatility. Hydrocyanic acid, another swiftly- 
acting substance, boils at about 80° f'. 

The influence of quantity is illustrated in the case of alcohol. The non-codgulation of 
the blood by the absorption of rectified spirit from the stomach is to be ascribed to the 
influence of the mass of the blood; for a minute quantity of alcohol may be mixed with 
a large quantity of albumen without causing the coagulation of the latter. 

The chemical changes which, a medicine suffers in the part of the body 
with which it first comes in contact, are produced by the secretions of the 
part; or by the constituents of the living tissues; or, when it is injected into 
the blood-vessels, by the blood itself; or, when it is introduced into the 
alimentary canal, by the substances contacted within tliis tube. 

The secretions'protect, to a certain extent, the living surface frpm the action of the 
medicinal agent. The protection is complete when the quantity of the medicine is small; 
it is incomplete when the quantity is large, apd the energy of the affinities intense. 

The precise nature of the changes which medicines undergo when they first 
come into contact with the body, have been carefully investigate^ in a very 
fewsiastances only. For the greater , number of medicines, accurate observa- 

1 Sec Dr. Percy’s Experimental Inquiry concemiqythe Preqtftce of Alcohol in the Ventricles of 

the Brain after Poitoning with that Liquid, Loud. 1839. * 

2 Burdaeh, System der AreneymitteUchre, Leipzig, 1807; C. II. E. Bischoff Die Lehre von den 
chemischen Heilmitteln. Bonn, 1825; Yogt, LehriuchderP/mrmahodynami/f, 2td Atifl. Giessen, 1828. 

3 Op. supra cit. Bi. i.‘pp. 158, 16iJ and 163. 
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tions are entirely wanting; and we form our opinion of the nature of the 
changes principally by analogy, aided, in particular cases, by some isolated 
fact. Those which are best known are as follow's :— 

a. Some substances remain unchanged, and, being insoluble, are inert, 
or act mechanically; as woody fibre, which forms a leading con¬ 
stituent of all ^medicinal roots, barks, woods, fruits, and seeds. 
When these substances are swallowed, the woody fibre is evacuated 
with the fieees. 

ft. Some substances undergo no obvious chemical change, but, being 
liquid or soluble, mechanically mix with the fluids of the part to 
which they are applied, and become absorbed: as various aqueous 
liquids , holding in solution colouring, odorous, and other matters; 
oil, ■ alcohol , ether, &c. 

y. Some substances undergo inoreKj| less chemical change by the action 
of acids, ba^es, salts, albumen, casein, ptyalin, pepsin, or other 
substances with which they come fn contact; and the newly-formed 
body is, if soluble, absorbed, but not otherwise 1 . 

The alkaline and -earthy carbonates are decomposed by the 
acids of the alimentary, canal, with the evolution of caifespE acid. 

Most of the metallic oxides, and the metallicaffiHine, and 
earthy salts, form new compounds with albumen, casein, &c. 

. Chalybeate preparations, when swallowed, are partly converted 
into sulphurct of iron, which darkens the faeces. 

; The acids, both inorganic and organic, combine with bases; and 
the salts which are thereby formed unite with organic matters. 

Calomel yields a soluble mercurial compound. 

The mediciital activity of a substance is sometimes greatly modified by the 
chemical: changes thus effected in it. . 

Chemical antidotes are effective by rendering poisons insoluble. 

Insoluble substances, by becoming soluble, acquire medicinal activity, as in the case of 
calomel. 

Insoluble compounds formed in the blood by 1 be action of medicinal agents injected 
into the blood-vessels, accumulate in the capillaries, and'act there as mechanical irritants. 
Newly-formed soluble compounds, however, circulate with the blood. y 

Subsequent to their absorption, and while still within the system, medicines 
sometimes undergo various chemiqal. changes. 'The reduction of the prepara¬ 
tions of mercury and silver, and le deposition of these metals in the living 
tissues, arte illustrative proofs. 

7 Medicinal agents are ultimately expelled from the system by the excreting 
organs; and we can frequently detect them in the excretions.; sometimes un¬ 
changed ; at otter times, more oi less altered, or in combination with some 
other substance. 

a. Many salts, as chlorate and nitrate of potash; colouring matters, 
as that of rhubarb; and*various other substances, are found in the 
urine unchanged, or nearly so. 

. _ _J_ _ _J_ .. 

1 Since th<j above was in type some experiments, made In Oesicrlen, hjve been published, which 
apparently prove the possibility of the absorption of insolubktaibstotices (Monthli/ Journal of MedkcU 
Science for May .1817).' * 
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jS. Some odorous substances are found in a somewhat altered state: 

' thus oil of turpentine is found to havC'aoquired a violet odour. 

y. 'Many substances are discharged from the system in combination with ' 
some other body: thus the vegetable acids are found in the urine 
in combination with bases. 

1. Other, bodies are found in a more or less decomposed or altered state. 
The alkaline salts which contain a vegetable acid are converted 
into alkaline carbonates, which are found in the urine; and benzoic 
acid is converted into hippuric acid, which also occurs in the urine. 

In some cases, the compounds found in the excretions may have been 
formed after their constituents were thrown out of the system. Thus the 
union of oxalic acid with lime, and the formation of octohedrai crystals of 
oxalate of lime, must have taken place after the oxalic acid was secreted by 
the kidney. 


4. Physiological Effects of Medicines. 

The effects which medicines are capable of producing, in healthy individuals, 
are denominated primary, immediate, or phgsiological. 

Formerly no distinction was made between the effects which medicines produce in health, 
and those which they rive rise to in disease; and the terms virtues, properties, faculties, 
and powers, were applied to both classes effects. Hut Bichat, and subsequently Barbicr 
and Schwilgud, pointed out the propriety of considering them separately. 

By the term effects are meant the symptoms or perceptible alterations 
produced by medicines in the aspect or functions of organs. They are of two 
kinds: those which arise from the direct action of medicines, and those which 
•esult from the reaction of the organism. 

Thus the concentrated mineral acids and alkalies decompose', the tissues of 
both living and dead bodies by uniting with some of their constituents, and 
thereby produce certain chemical alterations which we denominate the effects 
of the action of these agents. In the living body, inflammation is set up in 
the tissue surrounding the cauterised part; and the vital alterations which are 
in consequence induced are called the effects of the reaction of the organism. 

The action of medicines depends on their active forces already noticed : the 
reaction of tin organism on the vital force. 

Hi many instances, the nature of the action of medicines is unknown, as in 
the case of aconitina, strychnia, and the acrid volatile oils and resins. Eor 
these agents arp without any obvious influence on the dead body; and tlie 
effects which they give rise to when they arc applied to the living body are 
referable to the reaction of the organism. 

4 

\ * t* 

1. Nature or Quality of the Physiological Effects. 

The physiological effects of medicines may be— 

1. Pbysico-vital, 

2. Chemieo-vital, or 

3. Purely vital. 

A ntediciae whose 1 'abtiofr is either physical or eheffiical, giyes rise to vital 
changes by exciting the reacti^fl of thp oigariism, and thus 4ts total effects are 
\either purely physical nor .onehiicj^ but physico-vital or chemico-vital. 
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The effects of some medicines are purely vital: at least, neither physical nor 
chemical changes are perceptible. 

It will be convenient to consider separately the physical, chemical, and vital 
effects. ■ 

1. Physical Effects.— The physical influences of medicines deserve to be 
more carefully investigated than they have hitherto baen, as they are probably 
much more important than is usually supposed. ■ 't. , 

a. Some medicines act by their external form and '-weight) —Thus 
quicksilver, when swallowed to the extent of several ounces, operates by its 
weight on the bowels; and woody fibre, thb hairs of Mucuna pruriem, silica, 
glass, and other substances which undergo little or no change in the alimentary 
canal, act as foreign bodies by their external form and weight. 

(i. Many medicines produce physical effects on the body by their 
■ influence over the phenomena of endosmose and exosmose. 

When the serum of the blood is separated from another liquid by an organic 
membrane, two currents arc in general established through the membrane; 
one from the serum to the solution, the otliec from the solution to the serum. 
When the intensity of the first exceeds that of the second, it is called endos¬ 
mose of the serum; but when the intensity of the second exceeds that of the 
first, it is termed endosmose of the solution *. In some few cases, presently 
to be noticed, this double current or mutual permeation does not take place. 

t 

1. Substances which undergo endosmose and exosmose with the serum of the blood. —The 
kind of endosmotie influence which these bodies exercise varies,“in many cases, with the 
degree of concentration of the solutions. Very concentrated, solutions in general causo 
endosmose of flic serum; whereas dilute, solutions have a reverse feffect, ana give rise to 
endosmose of the solution; and for solutions of a certain intermediate strength, the two 
currents are equal. * 

a. Substances which came endosmose of the. serum .—This division includes concentrated 
soluf ions of various salts (phosphat e of soda, nitrate of potash, cldoride of sodium, 
iodide of potassium, tartrate of potash, sulphates of soda and potash, phosphate 
of potash, and alum), native seidlitz water, Pullna water, sufficiently concentrated 
solutions of certain vegetable purgatives (manna, and the extracts of senna, 
rhubarb, the herb mercury, tamarinds, cassia, colony nth and aloes, resins of 
scammony and jalap, and castor oil), of various narcotic substances (one part of 
the alcoholic extract of the following substances to five parts of water: black 
hellebore, hemlock, henbane, aconite, and belladonna), |olution of cane sugar 
(this causes a very powerful current), dilute spirit, and a' solution of cantharigin 
in olive oil (prepared by digesting one part of powdered eanthteides in two and 
a half parts of oil at 176° F.) 

ft. Substances which cause endosmose of the solution. —This division includes water 
(which produces the strongest curreut), dilute* solutions of salts (phosphate of 
soda, nitrate of potash, cldoride of sodium, and iodide of potassium), solutions 
of certain acids (acetic, tartaric, citric, and sulphuric acids), of ammonia, of 
nitrate of stryehnia^and of sulphate of quina, hydrocyanic acid, laurel water, 
and certain non-piirgative mineral waters {via ,thdi§e-‘bf* Passy,. Spa, Vichy, 
Mombibrdf, Cauteretz, Mont d’Or, &c.) 

2. Substances whuh do not undergo endosmose and dr osmose with the serum of the blood. — 
these inay-be arranged in two ^visions — 

a. Substances which penetrate the meinSrarm^and render it unfit for endosmose —To this 
division belong the solution of sulnhnreflted hydrogen tod decoction of tobaeeo. 
Under the Bsflucnee ol cither of these liquids, the membra^ becomes permeable 
afid yields i^that liquid which excicises the greatest amount of pressure 

- — ( ~ ' VT --- 

1 PoisemUr, Comptei rendits, t ih. p ^44, 1844 
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/3, Substances whose presence puts a stop to the phenomena of endosmose, and renders the^ 
membrane impermeable to either liquid. —To tRis division belongs the solution of 
hydrochlorate of morphia. ' 

The endosmotic influence of medicines may be exercised when they are 
applied to the body, and before they become absorbed, as well as after their, 
absorption into the blood. ‘ In the first case, it is exert ed through the coats 
of the vessels on the blood ; in the second case, it is exercised either through 
the membrane of the blood corpuscles on the fluid contained within them, or 1 2 
through the coats of the capillaries on the parenchyma of organs. 

As absorption and nutrition are phenomena of endosmose, it is obvious 
that the endosmotic influence of medicines, by modifying these functions, 
must greatly contribute to the production of the effects of medicinal agents; 
though, in the present state of our knowledge, it is not possible to state 
precisely the exact, share which this influence has in the production of the 
effects. The following, however, are a few-illustrations of the attempted 
application of the endosmotic influence of medicines to the explanation of 
their physiological effects. 

1. Substances which, when introduced into the alimentary canal, produce endosmose of 
the serum usually act as purgatives; for example, concentrated saline solutions, solutions 
of cathartic extracts, &c. Poiseuille found, after the use of saline purgatives, a con¬ 
siderable quantity of albumen in the alvine excretion. All substances, however, which 
produce endosmose of the scrum are not purgatives,—as solution of cane sugar. Poiseuille 
ascribes this to the conversion of the sugar into lactic acid, which, like several other 
vegetable acids, causes endosmose of the solution. 

2. While Saline solutions whose specific gravity is greater than that of the scrum of the 
blood (P027 to T029) produce endosmose of the scrum and consequent purgation, weak 
saline solutions whose specific gravity is less than that of the scrum of the blood produce 
endosmose of the solution 1 ; and when introduced into the alimentary canal, they become 
speedily absorbed, and, by their action on the kidneys, excite diuresis. Hence the necessity 
of administering solutions which are intended to reach the kidneys in a dilute form, ana 
of a lower density than that of the serum of the blood. 

3. A solution of hydroChlorate of morphia added to a saline solution, first cheeks, then 
entirely stops, the endosmose of the serum, and afterwards reverses the current, and pro¬ 
duces endosmose of the solution. The efficacy of morphia and opium in cheeking the 
purgative effects of other substances, and in causing constipation, lias been ascribed by 
Poiseuille to this endosmotic influence. 

4. Dr. G. 0. Bees-’ has shewn that agents which alter the specific gravity of the serum 
of^the blood exert an influence on the blood-corpuscles by affecting-the endosmotic 
currents through their membranes: agents which increase the specific gravity of the serum 
collapse the corpuscles, while those which lessen the specific gravity distend them. Water 
injected into the jugular vein of the dog caused rapid distension” of the corpuscles, and 
rupture of theirtnembrane. 

/But alterations in the specific gravity of the scrum are produced not merely by sub¬ 
stances added to. the blood, but by agents wliich influence the action of the secreting 
organs. Thus hfdiigogues, diuretics, and sudoryfics, by removing water from the system, 
increase the specific gravity qfMie serum, and thus indirectly give rise to physical altera¬ 
tion of the blood-o8rpuq(fflK^^®p v 

Alterations in the speefe of the serum, and of the condition of the blood- 

corpuscles, are probably ai$|$Mlwhth important effects in the animal economy.. Thus, 
Dr. Bees observes that, corpuscles are enlarged by distension, they are precluded 

the possibility of entering twites of the same calibre as before, and thus they may exert a 
mechanical plugging action on the mouths of bleeding vessels. Moreover, when their 

1 Liebig, Jjancet, .Tune 8th, 1844.* 

2 London Medical Gazette, New .Series, vol. i. for the Session 1844-5, pp. 753, 886, and 840. 
hjso, Guy's Hospital Reports, Oct.^841, p. 379and 1842, p. 317. 
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contents are more dilute than usual, their endosmotic action on the chyle is lessened, and 
thus "genesis and the nutrition of the corpuscles is interfered with, and is totally 

deranged.” 

The effects of medicines on the blood-corpuscles have hecn particularly noticed by 
Schultz 1 ; but he ascribes the effects to alterations in the vital condition of the corpuscles. 

5. The particles of medicinal substances, while contained in the blood, may, perhaps, 
exercise their endosmotic influence on the parenchyma of organs through the coats of the 
capillary vessels; and by more or less modifying the phenomena of eridosmose and exosmose, 
by which, in the state of health, the nutrition and repair of organs are effected, must 
produce important, effects in the animal oconomy. Alcohol in the blood, says Poiseuille, 
tends to produce depletion of organs to the gain of the sanguineous mass. Do the 
phenomena of drunkenness depend on this effect, or rather do they result from this effect 
and the peculiar action of alcohol penetrating our tissues ? Water and ammonia, which, 
says Poiseuille, relieve drunkenness, may, perhaps, do so by producing an effect opposite 
to that of alcohol. He also suggests that, the deleterious action of hydrochlorate of 
morphia may depend on its opposing the phenomena of endosmose and exosmose which, 
in the normal state, are continually going on in the interior of organs. Furthermore, he 
docs not think it improbable that the poisonouj effects of sulphuretted hydrogen may be 
due to the opposition which this agent makes to the ulterior phenomena of endosmose and 
exosmose in organs. 

The endosmotic currents going on through a membrane between two liquids, 
lessen, and ultimately stop, owing to the membrane becoming saturated with 
the liquids which moisten it. But, by displacing the liquid layers in contact 
with it by agitation, or by substituting other kinds of liquids, .the currents 
proceed agaiu actively. Founded on this |aet, Poiseuille suggests that the 
tolerance of remedies, on which so much stress has been laid by the Italian 
schools, may be due to the contact of the same substance with the membranes 
of the digestive tube, which, in consequence, becomes unfitted for transmitting 
the same quantity of fluid into the blood. 

2. Chemical Effects. —In consequence of the mutual affinities which 
exist between some medicines and the constituents of the tissues and of' the 
blood, numerous and important chemical effects are produced in'the animal 
economy. The halogenous bodies, some of the combustible metalloids, the-- 
acids, the alkalies, metallic salts, tannin, creasote, and alcohol, act in 
this way. 

a. The halogenous bodies (chlorine, bromine, and iodine,) abstract 
hydrogen and unite noth bases. Indirectly they sometimes become oxidizers 
by taking hydrogen from water and setting free the oxygen. In some cases 
they may, perhaps, combine directly with organic substances. 

Iodine, when applied to the epidermis, produces a brown stain owing to the formation 
of ioduretted hydriodic acid. After its internal use, it is found in the ujine in the form 
of hydriodic acid and iodide; and perhaps in that of iodate also 5 . 

The antiseptic and disinfecting properties of the halogenous bodies depend probably oh 
some of the chemical actions above alluded to. ^ V 

ft. The non-metallic combustibles (sulphur an^hO|^boni(^ ! ‘«ombine with 
both oxygen and hydrogen. K 

Sulphur, taken into the stomach, is thrown out of th*e system in* the urine in the form 
of sulphuric acid and sulphuretted hydrogen. * 

Phosphorus is thrtown out of the system m the form of phosphofous acid, and, perhaps, 
as phosphoric acid and phosphuretted hydrogen. 


. <* , ▼ 

Naturliches System der allgemeinen Pharmakologie nach dem Wirknngsorganismus der Arzneien. 
Von Dr, C. H. Schultz Schultzenstein, 1846. 

* Dr. G. O. Rees On the Analysis of the Blood and Urine, 2cf ed. 1845, p. 82. 
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y. The acids (sulphuric, nitric, hydrochloric, phosphoric, and acetic,) 
combine with bases, decompose many salts, and unite with or decompose the 
organic constituents of the body. 

The very dilute acids form, with albumen and fibrine, compounds which are insoluble 
when an excess of acid is present. To this statement acetic and phosphoric acids are 
exceptions, as their compounds with albumen and fibrine are very soluble. 

TSp concentrated mineral acids decompose most organic compounds. Some of them 
act atfoxidizers. The yellow stain which nitric acid produces with organic tissues depends 
on the formation of xantho-proteic acid. 

The acids are absorbed into the blood, and arc thrown out of the system by the excreting 
organs, especially by the kidneys, the secretions of which they render preternaturally acid. 
But, during their passage through the system, they are in combination, and have their 
acid properties neutralized; for the blood does not lose its alkaline properties by trans¬ 
mitting them; and, in the urine, the acids are found, in part at least, m combination. 

8. Tire alkalies unite with acids, decompose some salts, and combine with 
or decompose the organic constituents of the body. 

They decompose albumen and fibrine, but, unlike most of the acids, they form soluble 
compounds with these organic substances. 

Like the acids, the alkalies enter into combination, are absorbed into the blood, and are 
thrown out of the system by the excreting organs, especially by the kidneys, the secretions 
of which they render alkaline. The continued use of alkaline substances sometimes leads 
to the depositidh of the earthy phosphates in the urine. 

Alkalies promote the passage of fatty matters into the system by forming with them an 
emulsion, which readily passes through animal membrane. 

e. Metallic salts. —Most metallic salts react chemically on the organic 
tissues, and give rise to the formation of new compounds. 

The precise chemical changes produced by the metallic salts in the organic tissues have 
not been very clearly ascertained. They are presumed to be similar to those produced by 
the action of the metallic salts on albumen. 

_ A considerable number of these salts occasion, when added to albuminous liquors, pre¬ 
cipitates which are soluble in many saline solutions, and frequently also in an excess of 
the albuminous liquoK; These precipitates consist of an organic substance (albumen), and 
metallic matter (oxide or*Salt); and arc called metallic albuminates. In some cases, they 
appear to be mixtures of twiS substances; one a compound of albumen with the acid of 
the salt; the other a compound of albumen with the metallic oxide. Sulphate of copper, 
nitrate of silver, bichloride of inercuiy, acetate of lead, and chloride of zinc, are salts to 
which the preceding remarks are applicable. 

Most of the metallic salts also combine chemically with solid albumen and fibrine. 

The alkaline and earthy salts react chemically on the organic tissues; but the precise 
cnanges which they produce have been scarcely 'investigated. 

f. Tannic and gallic acids.— Tannic acid, in the impure state called 
tannin, acts ®n the animal tissues in virtue of its affinity for their constituents. 
It forms, with albumen and gelatine, compounds which are insoluble in water; 
and it also combines with fibrine. When taken into the stomach, it unites 
with the constituents of (he epithelium, and of the mucous membrane of the 
alimentary canal, ^becomes absorbed, and is evacuated from the system in 
the urine. 

The state of combination in which tannic acid exists in the blood, and in the urine, has 
not been ascertained. „ 

Gallic add, when taken into the stomach, becomes absorbed, and is evacuated from the 
system in the urine; but the nature of its chemical action on the organism is unknown. 
Unlike tannic acid, $ does not form with gelatine a compound insoluble in water. 

v- Creasote, alcohol, and ether. —Both creasote and alcohol cause the 
gpagulation of albu m en. 
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Crcasotc causes the coagulation of the albumen both of the egg and of the serum of the 
blood; and decomposes the epidermis, the epithelium, and other albuminous tissues. Its 
chemical influence over animal tissues is further evinced by its powerful antiseptic 
properties. 

The action of alcohol on the albuminous and fibrinous tissues consists essentially in the 
abstraction of water from them. Hence, the more the alcohol is diluted with water, the 
feebler is its chemical influence. 

Ether is closely related to alcohol. It coagulates the albumen of the egg, but not the 
albumen of the serum of the blood. 

3. Vital Effects. —The vital effects of medicines are frequently, though 
not invariably, preceded or accompanied by appreciable physical and chemical 
changes. 

Medicinal agents may either destroy life or modify vital action: in the 
former case they become poisons. 

Agents which destroy life may also effect the complete destruction of the 
parts with which they come in contact, as, in the ease of the substances called 
corrosives. They produce at the same time morpholysis and biolysis 1 ; that 
is, they destroy both organisation and life. 

Liebig 2 refuses to call these substances poisons. They merely destroy, he says, the 
continuity of particular organs, and are comparable, in their operation, to'a heated iron or 
a sharp kuife. . , r 

The modifications in the vital manifestations of the system produced by 
medicines are of three kinds: augmentation, diminution, and alteration of 
vital action. 

Muller 3 observes that, viewing medicinal substances generally, there can be but three 
principal modes of action and three classes of agents; viz. simulants, alteratives, and 
agents destroying organic composition. 

Schultz 4 thinks that all the organic effects of medicines may be referred to three kinds 
of actions; viz. the anabiatic, the biulytic, and the agonistic 1 '. The first Lave an organising 
tendency, and promote strength : they are produced by wines, tonics, aromatics, &c. The 
second have a disorganising tendency, and lessen or destroy strength, they are caused by 
acids, salts, metallic substances, and narcotics. The third are dejf»Kve against medicines 
and diseases which they endeavour to expel from the system are induced by acrids 
and cvacuants. 

t % 

1. Agents wliich heighten, augment, or increase vital action are called 
stimulants or excitants. Some of them exercise a renovating or restorative 
influence, and are essential to life. They are the vivifying or vital stimuli 
(see p. 8, footnote). Others, though not essentially renovating, yet, unde? 
certain conditions, exert a local, vivifying, and strengthening influence. 
These are called by Miiller 6 homoyeneous stimuli. They are the true tonics. 
“ They exert a vivifying influence when their action on the organic matter 
favours the production of the natural composition of the parts.” Lastly, 
others have no renovating or vivifying influence ; and their Continued action 
on the body is followed by exhaustion. These • are^ termed by Muller 
heterogeneous stiilfuli. „ 

’ C. H. Schultz, Natiirliches System der allgemeinen Pharmakologie; Berlin, 1846, p. 117. 

'Organic Chemistry in Us Application to Agriculture and Physiology, edited by Lyon Playfair, 
Fh.D. London, 1840. 

“ Physiology, translated by Baly, vol. i. p. VI. 

Op. supra, cit. 

Anatiotic, from kuafiiia, to revive; Holy tic, from filos, life; and AiW.'to loosed or unbind: 
agonistic (hyanurriubt), from ayihy, a combat or conflict. * 

Physiology, translated by Baly, vol. i. p. 59. 
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2. Agents which directly lower or lessen excitability are termed sedatives 
or contra-stimulants. Cold is the most unequivocal sedative. 

8. Agents which are neither mere stimulants nor mere sedatives, but which 
effect some alteration in the nature or quality of vital action (probably by 
producing some change in the composition of the organic tissues), are called 
alterants or alteratives. Nearly the whole of the articles comprising the 
materia medica belong to this group. This alterative action of medicines 
appears to have been entirely overlooked both by the founder of the Brunonian 
theory and the supporters of the doctrine of contra-stimulus. 

a. Brunonian Theory. 

Dr. John Brown 1 assumed that man and other animals possess a peculiar 
property, termed excitability, by which they are distinguished from inanimate 
bodies. The agents which support life he termed exciting powers; and 
these, acting upon the excitabilityfvnmAtaa life; in the language of Brown, 
they produce the effect called excitement. The exciting powers, being 
stimulant in their nature, are called stimuli. They are of two kinds: 
universal and local. When they are in due proportion, health is produced: 
when they act with too great energy, they exhaust the excitability, and cause 
indirect debility: when with too little, they produce direct debility. 

Diseases arise from either excessive or deficient excitement: in the first case 
they are called sthenic; in the second, gsthenic. Remedies are stimuli; 
some acting with more, others with less, energy than is suited to health: the 
former are fitted for asthenic diseases, and are called stimulant or sthenic 
remedies [e. g. animal food, caloric, wine, spirit, musk, ammonia, camphor, 
and opium); the latter for sthenic diseases, and are called debilitating or 
anti-sthenic ( e. g. bleeding, cold, low diet, vomiting, purging, sweating, and 
rest). i; 

According to this doctrine, all medicines are stimuli, and differ from each 
other in the degree in which they exert their stimulant power : moreover, they 
are supposed to cause exhaustion by producing previous over-excitement. 

Considered in a therapeutical point of view merely, the following objections present 
themselves to this theory:— 

1. Many ageht.s produce exhaustion without previously occasioning any obvious over¬ 
excitement (as the respiration of sulphuretted hydrogen or hydrocyanic acid gases). 

* 2. Medicines differ from each other in something more than the degree of their power. 
If we compare together the effects of foxglove, ammonia, hydrocyanic acid, cinchona, 
merciny, alcohol, elaterium, and opium, the truth of this remark will he obvious. 

3. The great majority of medicines act neither as stimulants nor sedatives merely they 
alter the quality of the vital actions: and this alterative effect has been quite overlooked 
by the Brunomans. 

/3. Doctrine of Contra-stimulus. 

(New Italian Doctrine.) 

* 

TSiis doctrine is a modification jif the preceding; It was advanced about 
the commencement of the present century by Rasori and Borda, and was 
subsequently adopted by Tommasini hnd some other distinguished Italian 
physicians. 

It admits tw# classes of medicines: the one called stimulants or hyper- 

--—-*----- - - - ---—---—- 

1 Thr Work* of Dr. John Brown, by Dr. Vi. 0. Bi'own, Loud. 1804. 
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sthenic*; the other, contra-stimulant* or hypo sthenic*. The first exult, 
the second depress, the vital energies. Hence this doctrine obviates one of 
the objections to the hypothesis of Brown, since it admits the existence of 
•agents possessing a positive power of reducing vital action. 

Gontra-stimulants obviate or counteract the effects of stimulants. Thus 
wine being universally admitted to be a stimulant, those agents, which relieve 
the inebriation produced by it, are denominated contra-stimulants. Reasoning 
thus, the supporters of this doctrine deny that purgatives stimulate the stomach 
or intestines; for though they evacuate the contents of the alimentary canal, 
yet their general effects are depressing. If it be objected, that their con¬ 
tinued use causes inflammation, it is answered that the same effect is produced 
by the most powerful contra-stimulant—cold; and’ they account for it by 
ascribing it to reaction, which, though a consequence of contra-stimulus, is 
not directly caused by it. But, by the same process of reasoning, it would not 
be difficult to show that, some of the substances which the Italian physicians 
denominate stimulants (as opium) are really contra-stimulants, since they are 
frequently useful in relieving excitement. Indeed, the supporters of this 
doctrine are by no means agreed among themselves as to the stimulant or 
contra-stimulant, quality of certain medicines; for some, of them regard 
cinchona as belonging to the class of stimulants, while others rank it among 
the contra-stimulants. 

It will be obvious, from the preceding remarks, that the supporters of the 
doctrine of contra-stimulants disregard, or overlook, the physiological effects 
of medicines, and direct their sole attention to the secondary effects or con¬ 
sequences, which are uncertain, and often accidental: for many of the agents 
denominated contra-stimulants do not always, or even frequently, relieve 
excitement, but often have the contrary effect. The founders of this doctrine, 
therefore, have assembled under the same head substances causing the most 
dissimilar and opposite effects; while they have separated others whose general 
operation is very analogous. They assume the existence of certain diseases, 
which they call sthenic, because they are produced by too much stimulus, aud 
admit the existence of eontra-stimulants, because certain agents sometimes, or 
frequently, relieve this state, -in other words, they judge of the nature of 
a disease by the effect of the curative means, and of the virtues of medicines 
by the nature of diseases. So that if a disease, now supposed to be sthenic, 
should hereafter prove to be asthenic, the medicines used to relieve it would* 
immediately pass from the class of eontra-stimulants to that of stimulants! 

But the most important, objection to the doctrine of contra-stimulus is, that 
its supporters have totally overlooked that alterative action which nine-tenths 
°f the most important articles of the materia inedica evince. When wc 
attentively watch the effects of medicines, it will become manifest that few' of 
them excite or depress merely. Their most characteristic property is that of 
changing or altering the quality of vital action; and, among the more active 
ot our medicinal agents, scarcely two agree in producing the same kind of 
alteration. This objection to the doctrine of contra-stimulus equally applies 
to the doctrine of Brown'; and appear? to me to be fatal to both hypotheses. 

I he supporters of the doctrine of contra-stimulus assert that the doses of 
eontra-stimulants should be proportioned to the degree of lexcitcinent; and 
that, when inflammatory action runs high, the patient can bear very large 
doses without any obvious evacuation, the disease being subdued wholly by the 

von. i. ’ h 
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contra-stimulant effect upon the solids of the body. This asserted capability 
of bearing increased doses has been denominated tolerance 1 of medicines; 
and has led to the employment of remedies in much larger doses, and at 
shorter intervals, than were previously ventured on; and, in the case of emetic 
tartar, the practice has proved highly successful. But, if the hypothesis were 
true, the tolerance ought to decrease as the disease declines, which certainly 
does not hold good with respect to emetic tartar, as will be hereafter mentioned. 
The truth appears to be, then, that many medicinal substances may be 
administered with safety, and, in certain maladies, with advantage, in doses 
which were formerly unheard of; and for this fact we are indebted to the 
founders of the doctrine of contra-stimulus 2 . 

In some maladies, as congestion or inflammation of the brain, large 
quantities of blood may be abstracted without causing syncope, and not only 
witli impunity, but with benefit. These diseases, therefore, appear to confer 
a protective influence. On the other hand, in fever, intestinal irritation, 
dyspepsia, and cholera, the abstraction of a much smaller quantity of blood is 
attended with syncope ; so that these maladies appear to diminish the tolerance 
of blood-letting. Dr. Marshall Hall has laid great stress on these facts 3 , and 
has proposed to employ blood-letting as a diagnostic to distinguish irritation 
from inflammation. Thus when we are doubtful whether a disease is ence¬ 
phalitis or intestinal irritation, lie says “ we must prepare the arm, open a 
vein, and then place the patient upright, and let the blood flow until the lips 
become pallid ; if the case be encephalitis, an extreme quantity of blood will 
flow, even thirty or forty ounces, or more, before there is any appearance of 
syncope; if it be intestinal irritation, syncope occurs before one-fourth of that 
quantity of blood has left the circulating system 4 * .” 

Thus assuming the degree of tolerance in. Mood-letting in health to be Jxv., lie says the 
augmented tolerance in congestion of the brain will be Jxl.— 1 .; in inflammation of the 
serous and synovial membranes, $xxx.—xl.; in inflammation of the parenchyma of organs, 
Jxxx.; and in inflammation of the skin and mucous membranes, 3 XVJ. The diminished, 
tolerance in fevers and eruptive fevers he fixes at Jxij.—xiv.; in delirium tremens and 
puerperal delirium, at Jx. —xij.; in laceration or concussion of the brain, and in intestinal 
irritation, at Jviij.— x. ; in dyspepsia and chlorosis, at gviij.; and in cholera, at jyj. 6 

But though 1 admit the general fact that, some, diseases augment while 
others lessen the tolerance of blood-letting, yet I am by no means prepared to 
•admit all the inferences which Dr. Hall has drawn therefrom. The distinction 
which he sometimes makes between irritation and inflammation is oftentimes 
more ideal titan real; as when he endeavours to shew that the pleurisy caused 
by broken ribs is rather irritation than inflammation 6 . And, moreover, while 
we may fairly doubt whether blood-letting is capable of distinguishing inflam- 

1 See p. 93, for a notice of Poiseuille’s explanation of the cause of the tolerance of medicines. 

2 for farther information respecting the doctrine of contra-stimulus,#ee Della Nova. Dottrina 
Medina Italiana. Prolvsiove alle Lezioui di clivica medica per l'Anno scolasti.ro 1816-1817, del 
Professore Tommasini, Firenze, 1817; Quarterly Journal of Foreign and British Medicine and 
Surgery, vol. iv. p. 213, Lond. 1822; The Sdadcurgh Medical and Surgical Journal, vol. xviii. 
p. 606 ; and the Lancet, vol. ii. for 1837-38, pp./i%, 770, and 862. 

8 Researches principal!g relative to the Morbid and Curative Effects of Loss of Blood, 1830. 

4 On the Diseases and Derangements of the Nervous System, p. 352, Lond. 1841. 

6 Introductory Lefture to a Course of Lectures on the Practice of Physic, delivered at the Medical 
School in Jldcrsgate Sired, p. 42, London [1834]. 

0 Lancet, Nov. 4,1837; and Principle* of Diagnosis, and of the Theory and Practice of Medicine, 

. p. 355, Lond. 1837. 
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mation from irritation, the propriety of resorting to so powerful an agent in 
doubtful cases is fairly questionable, and sometimes highly dangerous. “ In 
my opinion,” observes my friend Dr. Billing, “before such a decided step is 
adopted, the physician ought to have made up his mind as to what is the 
nature of the disease 1 .” 

2. Locality or Scat of the Physiological Effects. 

The physiological effects of medicines lake place either in the part to which 
i.iiese agents are applied, or in more or less distant parts. The former are 
called local or topical effects; the latter, remote effects. 

1. Local ob Topical Effects. —Physical, chemical, and vital changes are 
produced by the topical action of medicines. 

Particular medicines appear to act primarily on particular tissues: thus, 
narcotics on the nerves of the part, acrids or irritants on the capillary blood¬ 
vessels, and so on. But an alteration in the condition of one tissue is in 
general attended with some change in the state of other tissues; and thus 
agents whose primary action is on the nerves may secondarily affect the 
capillaries, and, rice versa, those whose influence is first directed to the 
capillaries may indirectly affect the nerves. 

2. Remote Effects.— These, like local effects, include physical, chemical, 
and vital changes. 

Of the various remote effects it cannot be doubted that some are the 
consequences of others: in other words, some are primary or direct, others 
secondary or indirect. But so close and intimate are the relations which 
exist between the different organs and functions, that it is frequently difficult, 
and sometimes perhaps impossible, to distinguish the primary and secondary 
effects from each other; and it is not improbable that many of the effects 
now regarded as primary or direct are, in reality, secondary or indirect. This 
difficulty is well illustrated in the case of the narcotics whose operation on 
the nervous system is usually considered to be primary or direct, but which 
C. II. Schultz 2 considers to be a consequence of a previous change effected 
in the blood-corpuscles. “ Narcotics/’ he observes, “ paralyse the blood- 
corpuscles, and by these the effect is communicated to the nervous system.” 

It has been hitherto generally supposed that there were two media by which 
medicines or poisons affected remote parts: these were, absorption, or the • 
passage of mediciuai or poisonous molecules into the blood; and sympathy, 
or by an impression transmitted through the nerves. 

Sir Benjamin Brodie 3 inferred this double mode of operatidh from his 
experiments on several poisons. But it has appeared to some writers im¬ 
probable that an agent shbuld be capable of affecting remote parts in two 
ways. “ All fair analogy,” observe Messrs. Morgan and Addison 4 , “ forbids 
the conclusion that a poison or an ordinary cause of disease shall at one time 
produce constitutional disturbance through the medium of one system of 
organs, and at another time through the medium of another system of organs.” 
difficulties, however, have hitherto appeared in the way of an exclusive 


* Vint Principles of Medicine., p. 67, foot-note, 4th edit. Lond. 1841. \ 

* Eatiirtiches Ni/slcm der tdhjemeinen Pharmakoloyie , p. 17!!, Berlin, 1846. 

■' Phil. Trans, for 1811, p. 178; and for 1813, p. 205. * 

4 J* Essay on the Operation <f Peisonotfs Jyenfs on the Limit) Body, p. 14, Ixind. 1829.' 
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assumption of either mode of operation; and, therefore, while Mngendio, on 
the one hand, advocated the operation by absorption, and Messrs. Morgan 
and Addison, on the other hand, that by sympathy, most writers, dissatisfied 
with these exclusive views, have adopted Sir Benjamin Brodie’s opinion. 
Although late investigations strongly favour, if, indeed, they do not absolutely 
establish, the correctness of Magcndie’s opinion, I think it expedient, so long 
as any doubt remains, to examine both views. 

Mechanical violence, corrosives, the sudden impulse of light, heat, cold, electricity, &c. 
which “ operate physically and on the nervous system 1 ,” are, strictly speaking, neither 
medicines nor poisons, and, therefore, are excluded from our present inquiry. 


S'. Absorption of Medicines. 

Proofs.— The operation of medicines and poisons by absorption is proved 
by the following facts:— 

1. The disappearance of the medicine or poison from the part to which it was 

applied. 

2. Its detection in a remote part, 

a. In the blood and chyle. 

/3. In the animal solids. 

y. In the excretions. 

3. The prevention of its remote effects by the prevention of its circulation. 

4. The promotion or retardation of its remote effects by the promotion or retarda¬ 

tion of its circulation. 

•5. The similarity of remote and topical effects. 

6 . The medicinal or poisonous quality communicated to the animal solids and 

fluids. 

7. The occurrence of remote effects after the division of the spinal cord, or of 

all parts except the blood-vessels. 

8 . Tlie production of the remote effects by injection of a medicine or poison 

into the blood. 

1. Disappearance of medicines and poisons from the parts to which they 
are applied .—Medicinal and poisonous substances disappear from the alimen¬ 
tary canal, the cellular tissue, and the serous cavities into which they have been 
introduced. Hence they must have been cither decomposed or absorbed. 

Drs. Christison and Coindet 2 found that four ounces of a solution of oxalic 
acid injected into the peritoneal sac of a cat, killed the animal in fourteen 
•minutes. On a post-mortem examination, although none of the fluid had 
escaped by the wound, they found scarcely a drachm remaining. 

2. Detection of medicines and poisons in remote parts. —Medicines and 
poisons hafe been detected by their sensible qualities (odour, colour, and 
taste), by their chemical properties, or by their medicinal or poisonous 
qualities, in parts remote from that to which they were applied. 

a. In the blood and chyle. —In the blood and chyle, but especially in the 
former liquid, numerous substances have been detected''by Tiedemann and 
Gmelin 3 4 , and by other experimenters. The following substances have been 
detected in the blood* :— 

1 Sec Dr. Marshal] Hall’s Gulstonmn Lectures for 1842, p. 64. 

5 Edin. Med. and Sury. Joum. xix. 335. 

3 Versuche tiler t# Weue auf vxlchen Substamen aus dm Maqen u. Larmkanal ins Slut oelanaen. 

Heidelberg, 1820. . 

4 The authorities or evidence in support of the above statement will he given hereafter under the 
head of each substance. 
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Bromine. 

Antimony. 

Chlorate of potash. 

Iodine. 

Eiue. 

Sulphuret of potassium. 

I/cad. 

Bismuth. 

Sulphuretted liydrogeu. 

Copper. 

Barium. 

Quinine. 

Mercury. 

Cyanide of potassium. 

Colouring principle of 

Arsenic. 

Sulphoeyanide of po¬ 

indigo, 

rhubarb, 

Silver. 

tassium. 

Tin. 

Sal ammoniac. 

madder. 

Iron. 

N i irate of potash. 
Iodide of potassium. 

Hydrocyanic acid. 
Sulphoeyanie acid. 


Carbazotic acid. 
Oxalic acid. 

Oil of turpentine. 
Alcohol. 

Camphor. 

Odorous principle of 
mask, 
assafeetida. 
Dippel’a oil. 


Tiedemanu and Ginelin administered a variety of colouring, odorous, and 
saline substances to animals, mixed with their food, and afterwards examined 
the state of the chyle, and of the blood of the (splenic, mesenteric, and portal) 
veins. • Most of them were found in the blood and urine; but none of the 
colouring or odorous substances could be detected in the chyle, and a few 
only of the salts were found in it. From these experiments we may conclude, 
that although saline substances occasionally pass into the chyle, odorous and 
colouring matters do uot: all the three classes of substances, however, are 
found in the venous blood. These results, observe Tiedemaun and Gmelin, 
are opposed to those obtained by Lister, Musgrave, J. Hunter, Haller, Viridet, 
and TVIuttei, but agree with those of Halle, Dumas, Magendie, and Mandril). 

fl. In Ike solids of the body various medicinal substances have been 
detected; as mercury and the colouring matter of madder in the bones, silver 
in the brain and skin, lead in the liver, spinal cord, muscles, &c. The following 
substances have been detected in the solids :— 


Bromine. 

Sulphur. 

Mercury. 

Silver. 


Lead. 

Ferro-eyanide of 

Copper. 

potassium. 

Arsenic. 

Alcohol. 

Antimony. 



Colouring principle of 
m adder, 
indigo, 
logwood. 


y. In llie excretions .—Foreign substances which have been introduced 
into the circulating mass are separated from the blood, and in this way are got 
rid off by the excreting organs, especially by the kidneys. Hence traces of 
medicines or poisons which have been swallowed, or otherwise taken into the 
system, are usually discoverable in the urine or other secretions. 

aa. The most extensive and careful series of experiments made on the 
passage of foreign substances from the intestinal canal into the urine are 
those of Wohler 1 and Stehberger 2 . The following substances arc mentioned 
by Wohler as reappearing in the urine:— 


]. Substances which puss off by the urine unchanged. 


Halts. 

Carbonate of potash. 
Nitrate of potash. 
Chlorate of potash. 
Sulphoeyanide of po¬ 
tassium. 

Sulphitret of potassium 
(but for the most 
part decomposed)* 
Rcrrocyanide of potas¬ 
sium, 

Silicate of potash, 
tartrate of nickel and 
” ur ax. [potash. 


Chloride of barium. 
Iodide of potassium. 

Colouring Principles 

Of indigo. 

“ madder. 

“ rhubarb. 

“ gamboge. 

“ logwood. 

“ red beet. 

“ mulberry. 

“ blaek cherry. 

“ bilberry. 

“ cassia fistula. 


Of elder rob. 

“ cactus opuntia. 

“ chelidonium majus. 
“ cistus laurifolius 
“ prunes. 

Reddish yellow colour¬ 
ing mutter of nux 
vomiea bark. 

Green tat of turtle. 

Odorous Principles 
somewhat altered. 

Oil of turpentine. 

“ junipej. 


Of valerian. 

“ saffron. 

“ assafeetida. 

“ garlic. 

“ castoreuin. 

“ opium. 

“ asparagus. 

“ viola tricolor. 

Narcotic Principle 
Of amanita muscaria. 

4 Pixed Oil 
Of almonds. 


1 Tiedemann and Treviranus, Zeitschrift fiir Physio/ogif, Bd. i. S. 125, 1824. 
5 Ibid. Bd. ii. S. 47. 
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2. Substances which pass in a state of 
combination. 


Sulphur, ns sulphuric acid and sulphuretted hy- 
Iodine, as hydriodic acid or iodide. [drogen. 
Oxalic 


appear in combination with an 
alkali. 


he 

taric .. 

• acids, 
“ • . 11 , 


Tartaric 
Gallic 
Succinic 


Benzoic' / 

Astringency of uva ursi. 
“ “ cinchona. 


3. Substances which pass in a decomposed 
state. 

Tartrate 

Citrate of potash, or soda, arc changed into 
Malafc the carbonate of the same alkali. 
Acetate . 

Snlphuret of potassium, changed, in a great mea¬ 
sure, into the sulphate of potash. 

Ecrridcyauide of potassium, changed into ferro- 
cyanide of potassium. 


Subsequently to the publication of Wohler's paper, a considerable number 
of other substances have-been detected in the urine, though, in several cases, 
the state in which they pass out of the system has not been clearly deter¬ 
mined. The most important of these substances are as follows:— 


Bromine. 

Tin. 

Tannic acid. 

Narcotic principle of 

Arsenic. 

Mercury. 

Meconic acid. 

bcllmlonna, 

Antimony. 

Iron. 

Alum. 

stramonium. 

Bismuth. 

Sulphuric acid. 

Bromide of potassium. 

henbane. 

head. 

Nitric acid. 

Eau dc Javellc. 

Colouring principle of 

Gold. 

Hydrochloric acid. 

Quinine. 

w inter green, 

Silver. 

Phosphoric acid. 

Morphia. 

sumach. 


In consequence of the general occurrence of poisonous substances in the 
urine, their detection in this secretion becomes, in cases of poisoning, an 
important subject of medico-legal research 1 2 . 

/3j3. In the breath, many volatile substances have been detected by their odour. 


Alcohol. 

Dippers oil. 

Odorous principle of 

Ether. 

Odorous principle of 

cinnamon, 

Camphor. 

assaftetida, 

anise, 

Sulphuret of car¬ 

garlic, 

fennel, 

bon. 

onions. 

caraway, 

Wine. 

vanilla. 

horse radish. 

Turpentine. 

cloves. 

pepper. 


Phosphoric fumes (from 
phosphorus). 

Sulphuretted hydrogen 
(from sulphuret of 
potassium). 


yy. In the milk, a considerable number of substances have been recognised 
either by their sensible or chemical properties, or by their physiological effects 
(sec p. 104). 


Iodine. 

Mercury. 

Purgative principle 

Lead. 

Carbonate of soda. 

of senna. 

Zinc. 

Iodide of potassium. 

Narcotic principle of 

Bismuth. 

Sulphate of soda. 

opium. 

iron. 




Quinine. 

Colouring matter of 
indigo, 
madder. 


JS. In the cutaneous transpiration, several medicinal substances have 
been detected by their odour, colour, or other properties. 


Sulphur. 

Odorous principle of 

Odorous principle of 

Iodine. 

musk, 

assafeetida, 

Mercury. 

garlic, 

camphor. 


onion. 

Wormwood. ' 


Colouring principle of 
indigo, 
rhubarb, 
saffron. 


«. Both in the nasal secretion and in the tears, iodine has been detected : 
in the former case, by its odour; in the hitter, by the formation of iodide of 
mercury on the application of calomel to the eye of a patient to whom iodide 
of potassium had been administered 3 . 

1 Mr. Urc ( London Medical Gcxntfe, vol. i. 1840-41, p. 785») has shown that the urine voided 
after the ingestion of benzoic acid contains hippuric acid. 

2 Orfila, Journal de Chimic Jf(d. t. viii. 2c ser. 1842; also, Trade dr Toxicology., 4me ed. 1843. 

3 FriclfC, Annafen der P harm acre, xxiv. 74, 1838. 

t 
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3. Prevention of remote effects by the, prevention of the circulation of 
medicines and poisons .—Segalas tied the veins of a portion of intestine, anid 
applied poison, but no effects were produced. Emmcrt also observed, that 
when the abdominal aorta, was tied, hydrocyanic acid did not give rise to any 
effect when applied to the foot j but, when the ligature, was removed, symptoms 
of poisoning came on 1 . Lastly, Dr. Blake 2 found, that if a ligature be put 
around the vena portae, and then poison be introduced into the stomach, if. 
failed to act. 

It deserves notice, that the Academy of Medicine of Philadelphia found that nux vomica, 
introduced inf o the intestines, produced tetanus, although the vena port® was tied*. 

The cardiac orifice of the stomach should be tied to prevent the, escape of the poison 
inf o the (esophagus. When this precaution is adopted, a ligilture placed on the vena porta; 
prevent,s the action of poisons introduced into the stomach, as 1 myself have witnessed. 


4. Promotion or retardation of remote effects by the promotion or re¬ 
tardation of the absorption and circulation of medicines and poisons.— 
The remote effects of medicinal and poisonous agents arc promoted or retarded 
by circumstances which promote or retard absorption. Three of these circum¬ 
stances deserve separate notice. 

a. No hire of the tissue. —Nux vomica acts with great energy when applied to the 
pulmonary surface, with less when introduced into the stomach, and with the least of all 
wliru applied to the skin. The same, order of gradation is observed with respect to opium. 
Now, the faculty of absorption, or of imbibition, as Magrudie calls it, does not take place 
with equal intensity in all tissues. Certain physical conditions (viz. a lino and delicate 
structure, and great vascularity) enable, the pulmonary surface to absorb or imbibe with 
extreme rapidity: in this respect, indeed, it is not equalled by any tissue, of the body. 
Hut the membrane lining the alimentary canal absorbs with loss facility than the pulmonary 
membrane, in consequence of its being less vascular, and covered by an epidermoid layer 
and by mucus, which cheek absorption: while the, cutaneous surface, being invested by 
an inorganic membrane (the epidermis) does not possess the same physical faculties for ■ 
absorption met with in either of the foregoing tissues; and hence, the comparative, inertness 
of medicines when applied to it. In fact, it is only by the. long-continued application of 
these agents to the skin, or by the removal of the epidermis, that we are enabled to affect 
the, general system. 

/3. The physical and chemical properties of medicines. —The. effect of many medicines is 
in proportion to their solubility. Thus iirscnicms-aeid and morphia arc both more energetic 
in solution than in the solid state. Now liquids (particularly those miscible with the 
blood) are much more, readily absorbed than solids, in the treatment of eases of poison¬ 
ing, we endeavour to t ake advantage of this fact, and, by rendering substances insoluble, 
diminish their activity, or render t hem quite inert,. 

y. Condition of system. —Magcndie asserts, as the result of experiments, that plethora 
uniformly retards, and depletion as constantly promotes, absorption; and, therefore, that 
" lieu we wish to promote this function, wo may do so by blood-letting. Now one means 
"f promoting the action of mercurials on the mouth is to abstract blood ; 'and, in theory, 
•he- best means of preventing the operation of poisons is to throw a quantity of warm 
water into the veins ; a practice which Magcndie tried on animals, and found successful. 
Caution, therefore, is recommended in the employment of blood-letting in eases of narcotic 
poisoning while the, poison is in the stomach. 

5. Similarity between the remote and the topical effects. —The action of 
medicine is limited to the part with which medicinal molecules are in contact; 

l>ut it is not confined to the part to which the medicinal agent was first applied; 
s mcc by absorption and passage into the blood the molecules may be conveyed 
io distant parts, ftn which they may also act. If they are absorbed unaltered. 


1 Muller’s VJ*•menln of Physiology , by Bnly, vol. i. p. 242. 

2 iidinh. Mod. and Hnry. Jotnrtt. vol. liii. p. # 45. 
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and suffer no change during their passage through the system, their action 
on remote parts is identical with that on the parts to which they were first 
applied. But if, in consequence of their contact with the living body, they 
have undergone chemical change, their action is modified accordingly. Can- 
tharides produce irritation and inflammation of the skin and mucous membranes 
when applied to these parts; and not unfrequently, in consequence either of 
their external employment in the form of blister, or of their internal administra¬ 
tion, they also produce irritation and inflammation of the bladder and kidneys. 
The latter effects may be ascribed to the absorption of the cantharidin (the 
active principle of the insects) into the blood, its passage out of the system 
by the kidneys, and its action first on the bladder (with the mucous membrane 
of which it remains for some time in contact) and afterwards on the kidneys. 
Oil of turpentine, which also irritates and inflames the skin and mucous mem¬ 
branes when placed in contact with them, acts in a similar way on the bladder 
mid kidneys. • 

6. Medicinal or poisonous properties of the fluids and solids after 
the use of medicines or poisons. —The milk is frequently found to .have 
acquired medicinal qualities in consequence of the employment of medicinal 
substances by the mother or wet-nurse: it is rendered purgative by senna, 
emetic by tartarized antimony, narcotic by opium, tonic by quinine and other 
bitters, antacid by alkalies, and anti-syphilitic by mercury 1 2 . The urine, 
in the same way, sometimes acquires medicinal or poisonous properties. 
Range a found that the urine of rabbits which had been fed with belladonna, 

stramonium, and henbane, caused dilatation of 
the pupil when applied to the eye of another 
animal. But the most remarkable illustration 
is that of the Amanita, muscaria (fig. 7), a 
fungus employed by many Siberian tribes (the 
Samoyedes, the Ostiaks, the Toongooses, the 
Yakutes, the Yookahircs, the Koriakes, the 
Tshooktshes, but especially the Kamtschatdales,) 
its a substitute for alcoholic liquors to produce 
excitement and inebriation. It imparts an in¬ 
toxicating quality to the urine, which continues 
for a considerable time after taking it. A man. 
for example, may ha# intoxicated himself 
to-day by eating some of»the fungus; by the 
next morning he will have slept himself sober; 
but by drinking a tea-cupful of his urine, he 
will become as powerfully intoxicated as on the 
preceding day. “ Thus,” says Dr. Greville 3 , 
on the authority of Dr. I^mgsdorf, “ with a 


Fig. 7. 



Amanita muscaria. 


1 Ur. Locock, in The Cyclop, of Tract. Medicine, art. Lactation, states that a patient of Mr. Keate 
took mercury by giving the nitrate of this metal to an ass, and drinking the milk. 

2 Memoire inedit lu at Institut. (Orlila, Trmie\le Toxicologie, 4me ed, t. ii. p. 266). Orfila has 
repeated Runge’s experiments, and denies their accuracy. Dr. Letheby {Land. Med. Gas. Jan. 22, 
1847), however, states that he detected the presence of the active principles of “ opium, belladonna, 
hemlock, aconite,” &9. m urine by the effect of this excretion on other .mi™,.!. 

Memoirs of the Wernerian. Natural History Society, vol. iv. part ii. p. 843, 1828. See also 
on this subject, Phoebus, DeulscMands kryptogamuche Giftgemichse, p. 27, 1838; The llistoru of 
Kamtschatkaand the Kuritski Islands [by Steller and Krasheniiiicoff], translated [from the Russian'] 
by Dr. J. Grieve, p. 208, Gloucester, 1764. 
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very few Amanita, a party of drunkards may keep up their debauch for a 
week/’ and “ by means of a second person taking the urine of the first, a 
third of the second, and so on, the intoxication may be propagated through 
five individuals.” 

The blood of an animal under the influence of poison has been found to 
possess poisonous properties. Vemi&re 1 ascertained that if the extract of 
nux vomica “ be thrust into the paw of an animal after a ligature has been 
tightened round the leg, so as to stop the venous, but not the arterial, circula¬ 
tion of the limb, blood drawn from an orifice in a vein between the wound 
and ligature, and transfused into the vein of another animal, will‘excite in the 
latter the usual effects of the poison, so as even to cause death; while, on the 
contrary, the animal from which the blood has been taken will not be affected 
at all, if a sufficient quantity is withdrawn before the removal of the ligature.” 

Lastly, the flesh of poisoned animals has, in some cases, been found to 
possess deleterious qualities 2 . * 

7. Division of the spinal cord, or of all parts except the blood-vessels, 
does not prevent the remote effects. —Some poisons, as hydrocyanic acid, 
sire equally active ❖hen applied to the legs of an animal whose spinal marrow 
has been divided. In this case, the effect of the poison could not be the 
result of its action on the nerves of sensation and voluntary motion. 

It lias been objected that the division of the lumbar spine does not prevent the action 
of poisons by the nervous system, because it does not destroy the action of the cxcito- 
motory or sympathetic system, the nervous branches of which are distributed to the 
lining membrane of the blood-vessels. I am aware that it is an experiment liable to 
objection; but, on the whole, it is certainly favourable to the opinion of the operation of 
poisons by absorption; more particularly when we bear in mind that the motion of the 
blood is necessary to the action of the poison; for if the circulation of a part be obstructed, 
the poison will no longer act. 

Magendie and Delille 3 divided all the parts of pne, of the posterior extre¬ 
mities of a dog, except the artery aud vein, the former being left entire, for 
the purpose of preserving the life of the limb. A portion of the upas tieute 
was then applied to a wound in the foot: in the short space of four minutes 
the effects of the poison were evident; arid in ten minutes death took place. 
It was inferred, therefore, that the poisoning took place by venous absorption. 

Several objections have been raised to this inference: first, the exhibition of opium, to 
diminish the pain of the operation, lias been said to vitiate the whole of the experiment* 
secondly, the coats of the jiteries and veins contain lymphatics, by which absorption might 
be carried on; and thirdly, as the poison was introduced into, a wound, the poison might, 
have combined with the blood, and have rendered it deleterious, without the process of 
absorption taking place. The first two of these objections have been obviated. In a 
second experiment, Magendie severed the artery and the vein, and reconnected them by 
quills, so as to preclude the possibility of absorption taking place by the lymphatics : the 
effects were the same. Some years since I assisted in performing an analogous experi¬ 
ment, usiilg strychnia instead of the upas tieutk , and without administering opium: death, 
preceded by the usual^ymptoms of poisoning, took place in twelve minutes. 

8. Production of remote effects by the injection of medicines or poisons 
l >Uo the blood. —Medicinal or poisonous agents, injected into the blood-vessels, 
e xert the -same kind of specific influence over the functions of certain organs 

1 Journal lies Proyres des Sciences Meil. 1827, iii. 121, quoted by Dr. (Jhristiaon, Treatise on 
rouons, 4th ed. p. 14. ( 

j on this subject, Christison, o/,. oil. 4th ed. p. 80. 

. Magendie’s Elementary Compend. of Physioloyy, translated by Dr. Milligan, p. 284, Edin. 1823. 
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as when they are administered in the usual way; but that influence is more 
potent. Thus, tartar emetic causes vomiting, castor oil purging, opium, stupor, 
and strychnia convulsions, when thrown into the veins. 

Rapidity op Absorption. —Dr. Blake 1 states that the rapidity of the 
action of a poison is in proportion to the rapidity of the circulation. Thus 
a substance injected into the jugular vein of a horse, arrives at the capillary 
termination of the coronary arteries in ten seconds; of a dog, in twelve seconds; 
of a fowl, in six seconds; of a rabbit, in four seconds; and he adds, that the 
time required for the first symptoms of the poison to present themselves, 
bears a close relation to the rapidity of the circulation. Professor Bering, of 
Stuttgardt 2 , found that the time which a solution of ferrocyanide of potassium, 
injected into the jugular vein, requires to reach that of the opposite side, was, 
in various experiments, from twenty to thirty seconds. And Dr. Blake 3 states 
that, in dogs, a substance which does not act on the capillary tissue passes 
from any part of the vascular system back to the same part again in from 
twelve to twenty seconds. But, rapid as is the circulation of poisonous mole¬ 
cules, it has been supposed not to be sufficiently so to explain the operation 
of certain poisons which have been said to act instantaneously; and hence an 
argument has been raised in favour of the nerves being the medium by which 
the deadly impression is conveyed. To this I)r. Blake 4 replies, that an 
interval, always more than nine seconds, elapses between the introduction of a 
poison into the capillaries or veins, and the first symptom of its action;—a 
period sufficiently long for a poison to be brought into general contact with 
the tissues it affects. 

Organs of Absorption of Medicines. —The particles of medicinal and 

f ioisonous substances are absorbed by the veins principally, but also by the 
ymphatics and lacteals. 

The absorption of these substances by the veins is proved by the following 
circumstances:— 

1. The detection of medicines and poisons in the venous blood (sec p. 101). 

2. The occurrence of symptoms of poisoning when the poisoned part communicates 
with the general system merely by the medium of the blood (see p. 105). 

3. Magendie states that ligature of the lacteals does not prevent the occurrence of 
poisoning by agents introduced into the intestines. 

4. Ligature of the blood-vessels prevents the occurrence of symptoms of poisoning 
(see p. 102). 

But absorption is also effected by the lymphatics afid lacteals (see p. 101), 
though it appears to be slow, and confined to certain agents. 

Mechanism of Absorption of Medicines. —The absorption of medicines 
consists of two acts; first, their passage through the interstices of the organised 
tissue with which they are placed in contact, and secondly, their diffusion and 
circulation. ' 

a. The passage of medicinal substances through organised tissues is effected 
by imbibilron and endosmose, and is exclusively a physical action. 

Magendie exposed and isolated the jugular vein of a dog, placed it on a card, and dropped 
some aqueous solution of the extract of mu', vomica on its surface, taking care that the 
poison touched nothing but the vein and the card. In four minutes the effects of the 


1 Loftd. Med. Gas. for June 18, 1841. 

2 Tiedcniium and 'Jrcviranus, Zeitsehriftfiir P/iysio/ogie, iii. p. 122. 

3 Edm. Med. and Surg. Joitm. vol. liii. p. 42. 

4 Ibid. p. 49. 
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substance became manifest, and the dog died 1 . It must be admitted, however, that the 
result of this experiment does not absolutely prove, though it strongly supports, the opinion 
of the imbibing power of the living vessels; for it might be objected, that the nerves of 
the venous coats propagated the impression of the poison, and that death took place without 
absorption; or, that the small veins of the venous ooat had taken up the poison. The 
proof, therefore, should oonsist in the detection of the poison within the vessel. Now 
this has been obtained by Magendie: a solution of nux vomica was placed on the carotid 
artery of a rabbit; but as the tissue of arteries is firmer and less spongy, and their parietes 
thicker, than those of veins, a longer time elapsed before the poison traversed the vessel. 
In fifteen minutes, however, it had passed, ana on dividing the vessel the blood adherent 
to its inner wall was found to possess the bitter taste of the poison. 

/3. The diffusion and circulation of medicinal substances, after they have 
passed through the coats of the vessels, are effected 'by the circulating blood, 
and are physical phenomena. 

The following experiment is a physical illustration of both imbibition and circulation of 

medicinal substances :—If a current of water, coloured 
by litmus, be allowed to pass from a bottle (fig. 8, a), 
through a vein immersed in diluted sulphuric acid, 
contained in a glass dish (b), into a reservoir (e), the 
litmus liquor is soon observed to become reddened by 
its passage through the vein, in consequence of the acid 
permeating the venous coats. If the relative position 
of the fluids be altered,—that is, the litmus put in the 
dish (b), and the acid passed from the bottle (a) tlirough 
Apparatus to illustrate Physical ! !)e vein,—the litmus will still become reddened; sliew- 
Absorption. mg that the acid has passed, m this case, from within 

1 ' outwards. 

Gases and vapours, as well as liquids, also readily permeate dead animal membrane. 
B# the same membrane is unequally permeated by different gases. 

Although the acts by which the absorption of medicines is effected may be 
thus regarded as physical, yet vital actions are so far necessary to the process, 
that they supply the condition# under which the physical phenomena are 
manifested. 

Thus, though dead tissues imbibe, and though endosmose takes place through a dead as 
it does also through a living membrane, yet the vital actions of the heart and' lungs arc 
necessary to keep up the circulation of the blood, by which the medicinal molecules are con¬ 
veyed to distant parts, and the further imbibition and endosmose of the medicine promoted. 

Action of Medicines subsequent to Absorption. —Medicinal substances, 
after their introduction into the blood, circulate with this liquid, traverse the* 
capillaries of the various organs of the body, and are ultimately thrown out of 
the system by the excreting organs. We have, therefore, to consider their 
action, first, on the blood ; secondly, on the tissues of organs; thirdly, on the 
excreting organs. 

1» Action of medicines on the llood. —A considerable number of mediciual 
substances, after their introduction into the circulation, produce changes in 
tlie condition of the blood. But neither the precise nature of these changes, 
nor the particular symptoms which they give rise to, have as yet been accurately 
determined. 

As the living blood consists of two parts, viz. corpuscles, and a clear liquid 
nailed plasma or liquor sanguinis, it will be convenient to notice separately the 
action of medicines on each of these parts. * 



1 Magendie, Lectures, in the Lancet, Oct.^4, 1834. 
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a. Action of medicinex on the blood-corpuscles .—If we assume the blood- 
corpuscles to be endowed with vitality, we may regard the effects of medicines 
on them as three-fold; viz. physical, chemical, and vital. 

The well-established endosmotic effect of medicines on the blood-corpuscles, 
and to which I have already had occasion to refer (see p. 92), is an instance 
of a physical effect. Under the influence of certain agents, these bodies be¬ 
come distended, and even burst; while, under the influence of others, they are 
more or less completely emptied of their liquid contents, and thereby become 
collapsed, shrivelled, and corrugated. 

That chemical effects are also produced on the blood-corpuscles can scarcely, 
I think, be doubted, though it is difficult to adduce unequivocal evidence of 
this. The alteration prbduced in the colour of the blood by the action of 
poisons (<?. g , sulphuretted hydrogen and hydrocyanic acid), and the effects of 
chalybeates in restoring a healthy vermilion tint to anaemic subjects, must be 
consequences of chemical changes effected in the contents of the red corpuscles. 

The vital effects are more obscure than either of the two preceding effects ; 
and Schultz 1 , who is the great advocate of their existence, obviously confounds 
many physical and chemical effects with them. He believes that the capsule 
of tlie corpuscle is an organised structure possessing vitality; and he admits 
two kinds of vital effects produced on it: the one, which he calls stimulating 
or anabiotic; the other, paralysing or biolytic (see p. 95). The former are 
especially produced by the ethereal and aromatic substances; the latter, by 
water, diluted acids, the haloid substances (particularly iodine), prussic acid, 
belladonna, and henbane. Medicines, says Schultz, cause biolytic effects by 
lessening the contractility of the blood-corpuscles; and these are in consequqpee 
rendered unfit for respiration, and arc incapacitated for firmly retaining the 
colouring matter, which, in consequence, is more or less dissolved by the 
plasma. Water, an important biolytic agent, operates more negatively than 
positively, since, by diluting the plasma, it lessens the stimulating influence of 
the dissolved salts on the blood-corpuscles. Salts, on the other hand, strongly 
excite the corpuscles to contract, and cause them to retain firmly the colouring 
matter, which, therefore, is not given up to the plasma. 

But Dr. Rees, to whose writings I have before had occasion to refer (see 
p. 92), has clearly proved that the effect of water and saline solutions on the 
blood is physical, being produced by endosmose. 

According to Mialho 2 , medicines and poisons have four kinds of action on the blood:— 

1. Some moderate its course by more or less coagulating its serum, &e.: as nitric 

acid, creosote, alcohol, the poisonous principle of fungi, metallic salts, &o. The 
same effect is produced by the precipitation in the blood of insoluble bodies: iis 
the salts of strontian, of lime, of baryta, &c. 

2. Some liquefy the blood, and accelerate its course: as the acetates of ammonia, 

nitrate of potash, the iodides, bromides, &c. 

3. Some modify the chemical reactions which take place in tffis liquid, and which are 

most frequently effected by seizing its oxygen, a phenomenon which prevents 
hffimatosis, and produces chlorosis, anaemia, &c.: as ls the case with sulphuretted 
hydrogen, and especially with hydrocyanic acid, which produces instantaneous 
death in a manner hitherto inexplicable, and which may be ascribed to the 
catalytic force. 

1 Natilrliches System der allgenemen.Ph-armakologie, pp. 155 anil 161. 

2 Twite de VArt de I'ornmler, quoted by Herat, in the Supplement an Lictionnaire tmiv. de Mid- 
Med. p. 465, 1846. 
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4. Some produce abnormal chemical reactions in it: as the poison of rabid animals, 
the venom of poisonous serpents, &c. which seem to act in the manner of 
ferments, whose effects appear to be destroyed by the caustic alkalies, powerful 
acids, fire, &c. 

1 3. Action of medicine* on the plasma .—There are, at least, two kinds of 
effects produced by medicinal and poisonous agents on the blood, which are 
referable to the action of these substances on the plasma. These are, an 
alteration in the consistence of the blood, and a change in its coagulability. 

In animals poisoned by hydrocyanic acid, as well as by other agents, altera¬ 
tions in the consistence of the blood have been frequently noticed ; and it is 
probable that many medicinal agents produce some effect of fhe same kind; 
but our information on this point is very vague and unsatisfactory, owing 
principally to the difficulty or impossibility of correctly estimating slight 
changes of consistence. 

The coagulation of the blood may be retarded or promoted, and the quantity 
of fibrinc obtained therefrom lessened or augmented, by various medicinal and 
poisonous agents. Thus the neutral salts and narcotics for the most part 
retard or prevent the coagulation. It is well known that the addition of nitre 
or sulphate of soda to fresh-drawn blood impedes the coagulation; and the 
same effect appears to be produced by administering these salts to living 
animals. In a case of acute pneumonia in a robust countryman, Schultz 
abstracted two ounces of blood, a quantity which could have but little, if any, 
influence on the residual blood in the system. The blood thus abstracted 
yielded 5 per cent, of fibrine. At the end of twenty-four hours, during which 
time the patient had taken three drachms of nitre and*an ounce of sulphate of 
soda, two ounces of blood were again drawn; and this portion yielded only 
3 - 4 per cent, of fibrine. The use of the nitre and alkaline sulphate was per¬ 
severed in, and, at the end of twenty-four hours more, the patient was again 
bled to the same extent: but this portion of blood yielded only 1*9 per cent, 
of fibrine. Thus, then, it appears that, under the continued use of these 
salts, the quantity of spontaneously coagulating matter (fibrine^ in the blood 
progressively lessened. This effect has been termed anti-plastic or plas- 
tilytic. Stimulants, such as the volatile oils and alcohol, have an opposite 
or anaplasmatic effect on the blood; that is, they increase the quantity of 
spontaneously coagulating matter. 

Z< Action of medicines on the tissues of organs .—The specific operation ’ 
of medicines, after their absorption, on particular organs is well known. Thus 
opium acts on the brain, strychnia on the spinal cord, and so on. Poiseuille 
has ingeniously attempted to explain some of these effects endosmotically, as I 
have before stated (see ante, p. 93) ; while Percy, on the other hand, has en¬ 
deavoured to account for them on chemical principles (see ante, pp. 87—88). 
But neither physics nor chemistry appear to be capable of furnishing a satis¬ 
factory explanation hf the specific effects of medicines, which, therefore, must 
he referred, at least for the present, to peculiarities in the vital endowments of 
particular parts. 

Action of medicinal substances on ’the capillary circulation .—According 
to the experiments of Poiseuille 1 , it would appear that certain medicines, when 
introduced inttAhe blood, modify the circulation in the capillaries of living 
animals: Those which facilitate the capillary' .circulation are, acetate of 

1 Cnmptes rendus, 1843 fend 1841. , 
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ammonia, nitrate of potash, sal ammoniac, chloride of potassium, nitrate of 
ammonia, iodide and bromide of potassium, and most mineral waters (more 
than forty were tried). The following substances retard the capillary circu¬ 
lation :—Alcohol, chlorides of sodium and magnesium, sulphate of ammonia, 
&c.; sulphuric, tartaric, oxalic, acetic, &c. acids. Water and ammonia 
counteract the retardation produced by alcohol. 

The opposite effects here stated to be produced by the chlorides of potassium and sodium 
(salts winch closely agree in most of their properties), as well as by different salts of 
ammonia, throw some doubt over the accuracy of these observations, which require to be 
confirmed by other experimenters. 

3. Action of medicines on the excreting organs. —Medicinal and poisonous 
substances, after they have been taken up and conveyed into the blood, are got 
rid of by the different excreting organs which expel them from the system. 

But the same substances are not thrown out with equal facility by all the 
excreting surfaces; some showing.a preference for one, others for another 
organ. Thus camphor and alcohol pass out of the system chiefly by the lungs; 
saline and colouring substances by the kidneys. 

The substances which are thus usually thrown out of the system by a certain 
secreting organ, in general act as stimulants to that organ, and augment its 
secretion. This is especially the case with the salts which pass out of the 
system by the kidneys, and which have been long in use as diuretics. We 
may, therefore, assume that substances which specifically stimulate the kidneys 
are excreted by these organs; and the same probably holds good with respect 
to other excreting organs. 

The influence which different medicinal substances exercise over the excreting 
organs, by which they are expelled from the system, is apparently of the same 
kind as that which the same bodies exercise topically on the parts of the body 
to which they are first applied (see p. 103). 

Objections. —The absorption of medicines and poisons has been so fully 
and satisfactorily proved by numerous experimenters, that the fact is now 
universally admitted. But it has been denied that this absorption is essential 
or necessary to the action of these agents on the body. “ We must strongly 
protest,” say Messrs. Morgan and Addison, “ against the assumption that, 
because a poison has been found to enter and pass through a vein, it is thence 
to be inferred that such a process is, under all circumstances, absolutely 
'necessary to its operation.” The principal objections which have been raised 
to the theory of the operation of medicines by absorption are the following 

1. The analogy, between the effects of injuries and poisons. —Mr. 
Travers 1 has forcibly pointed out the analogy observed between the effects of 
severe injuries and of poisons which operate rapidly on the system; for example, 
of strychnia and punctured wounds, both of which cause tetanus; and he 
concludes that their modus operandi must, therefore, be identical; and as 
there is nothing to be absorbed in the one case, so absorption cannot be essential 
in the other. 

But, as Muller 2 has observed, “ the fact of two substances producing 
similar symptoms in one organ does not prove that these substances produce 
exactly the same effects, but merely that they act on the same organ, while 
the essential actions of the two may be very different.” 


1 Further Inquiry concerning Constitutional Irritation. 

5 Essay on the Operation of Poisonous Agents, p. 56, Loud. 1829. 
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2. The inn odious ness of the blood of a poisoned animal. —Messrs. 
Morgan and Addison assert that the blood circulating in the carotid artery of 
a dog, poisoned by strychnia, is not poisonous to a second dog; and they, 
therefore, infer that this poison does not act on the brain by absorption, but 
by an impression upon the extremities of the nerves. 

liy the aid of a double brass tube (fig. 9), consisting of two short brass cylindrical tubes, 
t o each of which a long handle is attached (fig. 11), they established a complete circulation 

Fro. 9. Fig. 10. Fig. 11. 



Double Brass Tube. Double Circulation between, the Single cylindrical 
Carotids of a poisoned and Brass Tabes, 

a sound Dog. 


between the carotids of a poisoned and of a sound dog, by connecting the lower and upper 
ends of the divided arteries in both animals, so that each supplied the brain of the other 
with the portion of blood which had previously passed through the carotid artery to his 
own, and, consequently, the poisoned dog in this easo received from the unpoisonea animal 
a supply of arterial blood equal to that with which he was parting (fig. 11). One of the 
dogs was then inoculated with a concentrated preparation of strychnia, which had been 
louwl upon other occasions to produce death in these animals in about three, minutes and 
a half. In three minutes and a half the inoculated animal exhibited the usual tetanic 
symptoms which result from the action of this poison, and died in little less than four 
minutes afterwards, viz. about seven minutes from the time at which the poison was 
inserted, during the whole of whieh period a free and mutual interchange of blood between 
the two was clearly indicated by the strong pulsation of the denuded vessels throughout 
their whole course. The arteries were next secured by ligature, and the living was separated 
from the dead animal; but neither during the operation, nor subsequently, did the survivor 
shew the slightest symptom of the action of the poison upon the system. 

To the conclusions which have been drawn from this experiment it may be 
replied, first, that other experiments (see p. 105) have shewn that the blood 
™ a poisoned animal does possess poisonous properties; and secondly, that 
the experiment of Messrs. Morgan and Addison is open to several objections. 

The objections to this experiment are threefold 

.!' | remarkable; error pervades the whole train of reasoning adopted by Messrs. Morgan 
aa Addison, and vitiates some of their conclusions. They assume that Magendie considers 

real contact with the brain as essential to the operation of the upas poison 1 . This 

1 Sec pp. 42, 48, 47, 49, &c. of the Essay. 
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assumption, however, is not correct. “In ISO!),” says Mngendic 1 , “ I laid before the 
first class of the French Institute, a series of experiments which had conducted me to an 
unexpected result; namely, that an entire family of plants (the hitter St rye Imos) have the 
singular properly of powerfully exciting the spinal marrow, without involving, except 
indirectly, the fund ions of the hriiiu.” Now it is evident that, in the experiment per¬ 
formed by Messrs. Morgan and Addison, the blood sent from the carotid artery of the 
poisoned animal to the bruin of the sound one, could only reach the spinal marrow by the 
usual route, of the circulation; that is, it must he returned by the jugular Vfins to the 
heart, from thence to the lungs, hack again to the heart; from Iheuee into the, aorta, and 
then distributed through the system. Now it is not too much to suppose that, during 
this transit, some portion of the poison might be decomposed, or thrown out of the 
system, before it could arrive at the spinal marrow: mid even if this were not, the ease, 
this organ could only receive a, small ipiantily of the poison contained in the system; 
namely, that sent by the vertebral to the spinal arteries, lienee we ought to expect Ilia), 
a poison thrown into the arteries will operate less powerfully than when thrown into the 
veins, unless il he. into the arteries supplying the parts on which the poison acts. More¬ 
over, as an anonymous reviewer [Sir David Harry ? | lias observed' 2 , it is to be recollected, 
that as the carol id artery, in ils healthy state, is little more, than one-fourth of the calibre 
of the vessels carrying blood- directly t,?> the brain, the dog not inoculated consequently 
was subject, to the influence of one-fourth only of the quantity of the poison which was 
conveyed to the limbi alone of the inoculated animal. 

2. It is probable, I think, that, the circulation of the blood through the lube was not so 
free as through the undivided artery. 

3. Dr. Blake 3 asserts, that as “ soon as the poison begins to exert its influence on either 
animal, the pressure in its arterial system will lie, diminished ; and thus, far from the, blood 
containing the poison being sent to the brain of the sound animal, the only effect of the 
arrangement, will he. to cause a reflux of pure blood from the arteries of the sound dog 
into those of the poisoned one.” 


B. Rapid action of a poison natwithstanding that its direct entrance 
into the heart is prevented .—The following experiments were made by 
Messrs. Morgan and Addison ;— 

The jugular vein of a full-grown dog was secured by two temporary ligat ures; one of 

which was tied round the 

Fir;. 14. 


Flu. 12. 


Fig. IT 


upper,and t he other round 
the lower part of the ex¬ 
posed vein. The. vessel 
was then divided bet ween 
these, two ligatures, and 
the truncated extremities 
reconnected by means of 
a short brass cylinder or 
tube (tig. Blj, within 
which was placed a por¬ 
tion of woorara, of the 
size of a grain of canary- 
seed, (tig. 12). Both tire 
temporary ligatures were 
then removed (fig. 14), 
the accustomed circula¬ 
tion through the vessels 
-A-as re-established, and in 
forty-live seconds the ani¬ 
mal dropped outheground, 
completely deprived of nil 
power over the muscles of 
voluntary motion : in two 
minutes, convulsions and 
respiration had entirely ceased. This result was to be expected, whatever theory be adopted. 




Fig. 12. The divided vein reconnected by a brass tube containing 
poison. The ligatures not yet (amoved. 

Fig. 13. Brass connccting-tuhc containing Hie poison. 

Fig. 14. Ligatures loosened. 


Fomnhrire, 8me ed. p. 1. 2 Land. Med. and Ptii/x. Jovrn. vol. Ixiii. 

3 Etiinh. Med. and Srri). Jot/nt. vol. liii. p. 48. 
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In another experiment two temporary ligatures were applied to the jugular vein, as in 

,, the former case. A cylinder of 

Fig. 16. 


Fig. 15. 



Fig. 15. a. Cylinder of quill containing poison introduced 
into the vein by the aperture, b ; the ligature, 
c, being afterwards applied. The ligature, <1, 
not yet removed. 

Fig. 16. Ligature, </, unloosened; e, remaining. 


quill, containing a little woorara, 
was introduced into the vein 
between the two ligatures; ano¬ 
ther ligature was then applied 
(fig. 15), and the upper temporary 
ligature removed (fig. 16). In 
the space of 108 seconds after 
the removal of the ligature, the 
animal dropped in convulsions, as 
in the, former ease, and expired in 
3} minutes. Now, in ibis experi¬ 
ment, the direct entrance of the 
poisoned blood into the heart, 
&c. was prevented by the lower 
ligature; hence, if the. poison 
operated by contact, with the 
brain, a greater length of time 
was necessary for its effects to be 
produced; inasmuch as the cir¬ 
culation was no longer going on 
through the trunk of the jugular 
itself, and, therefore, if tlio poison 
acted by actual contact, it must 
have got into tile system by the 
vessels of the vein. 


This experiment, however, cannot be regarded as conclusive. For although 
the “ result, is certainly different from what might.have been anticipated, on 
the supposition of the circulation of the poison in the blood being essential to 
its action, yet we cannot regard it as a conclusion against that supposition, 
unless it were shown that the, poison, when the ligature above it is removed, 
and when it mingles itself with the stream of blood in the vein, does not taint 
this blood as far back as the next anastomosing branches, and so make its 
way forward to the heart. That this is not the eti'ect of removing the farther 
ligature is not shown by these authors ; and their other experiments in favour 
of their peculiar doctrine of the mode of action of poisons, we have no diffi¬ 
culty in pronouncing to be inconclusive 1 .” Moreover, the poison may act by 
diffusion 2 . * 

4. Operation of Medicines by Nervous Ayency. 

A considerable number of remedial agents operate physically on the body, 
and affect remote parts through the agency of the nervous system. The most 
important of these are—electricity, heat, cold, light, mechanical irritants, and 
corrosives. 

Several of the irritant gases produce spasmodic closure of the larynx when 
an attempt is made im inhale them in the pure and undiluted state. Chlorine, 
yuroehloric acid gas, ammonia, and carbonic acid, excite this effect. As 
icse substances possess very different chemical properties, while they produce 
an 011 the glottis which is also produced by mechanical irritation, it is 
P 1 enable that their action is physical. The fit of asthma which is sometimes 

* i. lB a ‘witieistii in The British and Foreign Medical Renew, vol. v. for Jan. 1837. " 

/. or ®” nle remarks on the diffusion of substances introduced into the blood, see Matteucci’s Lee- 
\ °* ihe Fhysical Phenomena of Life, pp. 352-3. Loud. 1847. 

401,. x. j • 
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brought on by inhaling the dust of ipecacuanha is, perhaps, excited in the 
same wa.y. The great depression of the heart's action which the corrosives 
occasion when they are swallowed is similar to that caused by wounds or 
rupture of the stomach, intestine, or gall-bladder, or to the mechanical violence 
done to a limb in the case of accidents. They act on the principle of shock 1 . 
“ All those substances,” says Liebig 2 , “ which produce the direct destruction 
of the organs with which they come into contact may be compared to a piece 
of iron, which can cause death by inflicting an injury on particular organs, 
cither when heated to redness, or when in the form of a sharp knife. Such 
substances arc not k poisons in the limited sense of the word, for their injurious 
action depends merely upon their condition.” 

The agents whose operation is of the kind here referred to affect remote 
parts by the agency of the true spinal and ganglionic systems. The mode of 
action of those which act through the true spinal system is excited and reflex; 
that is, an impression is made on, and carried by, the incident excitor nerves 
to the nervous centre, which, by its peculiar power, affects a remote part 
through the medium of its reflex motor nerves. The mode of operation of 
those agents which act through the ganglionic system is excited, and, perhaps, 
may also be reflex. 

Medicines and poisons, properly so called, were formerly supposed to act, 
not by absorption, but through the agency of the nervous system. In the 
present state of our knowledge, however, this notion is quite untenable. Eor 
while the evidence adduced in favour of the opinion that, medicines operate in 
consequence of absorption almost amounts to absolute demonstration, the 
arguments in favour of the sympathetic action of these agents are few, feeble, 
and of doubtful validity. The experiments of Dr. Blake, some of which l 
have already (p. .106) had occasion to notice, appear to me to have given the 
cunp-de-r/rdee to the latter hypothesis. 

Of the various circumstances which have been adduced in favour of the 
sympathetic action of medicines, two only deserve to be noticed. They 
fire— 

1. The velocity of operation of some prisons. 

2. The limited nervous transmission of local impressions produced by certain 
' medicinal agents. 

, 1. The velocity of operation of some poisons (c. rj. hydrocyanic acid, cdttn, 

&c.) has been thought to be incompatible with any other mode of operation 
but that by nervous impression. 

Dr. Blake 3 has met this argument by declaring that poisons are not instantaneous in 
their action, but that sufficient, time; always elapses between the application of a poison 
and the first symptom of its action,4o admit of its contact with the. tissue which it affects. 
Thus he found, that after half a drachm of concentrated hydrocyanic acid had been poured 
on the tongue, eleven seconds elapsed before any morbid symptom appeared, and death 
did not occur until thirty-three seconds after the exhibition of the dbisou; and on repeating 
Dr. Christison’s experiment, he found that fifteen seconds elapsed after ten drops of court 
(saturated with hydrochloric acid) had been injected into the femoral vein of a dog, before 
symptoms of the action of the poison apppared; and death did not occur until thirty 
seconds after the injection. Now the time required for a substance to be absorbed by the 

1 Dr. Marshall Hall’s Onhtunum lectures for 1842, j>. 67. 

s Liebig’s Organic Chemistry in its Application to AarienUure and Physiuloai/, edited by LvoU 
Playftfe, Fh.D. 2d edit. p. 353, find. 1842. ‘ ‘ 

3 Sdinh. Med. and Sitry. fount, vol. liii, p. 3b. 
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capillaries, and diffused through the body, may not exceed, according to Dr. Blake, nine 
seconds. So that the interval which elapsed m the preceding experiments, between the 
application and the effect, is quite sufficient to admit of the absorption and diffusion of 
the poison (sec ante, p. 100). 

• 2. “It is maintained,” says Dr. Christison“that a limited nervous 
transmission,—that is, the conveyance of a local impression, purely functional 
in its nature, to parts at a short distance from the texture acted on directly,— 
must occur iu some instances; as, for example, in the action of belladonna in 
dilating the pupil when applied to the conjunctiva of the eye, and in the effect 
of opium in allaying deep-seated pain when applied to the integuments over 
the affected part.” 

But this, in reality, is no argument. The dilatation of the pupil produced 
by the application of belladonna to the conjunctiva, or even to the temples, 
is a fact which may be explained as well by vascular as by nervous agency. 


5. Circumstances which modify the Effects of Medicines. 

The circumstances which modify the effects of medicines may be arranged 
umler two heads ; those relating to the medicine, and those relating to the 
organism. 

1. 'Relating to the Medicine. —Under this liciul arc included— 
a. State of Agyreyation. — The state of aggregation of a medicine 
modifies .the effect. Thus morphia is mote? active in solution than in the solid 
state. iv 

h. Chemical Combination. —The soliEle salts of the vegetable alkaloids 
are more active than the uncombined alkalis ; and vice versa, the insoluble 
salts are less active. Lead autl baryta are rendered inert by combination with 
sulphuric acid. 

v. Pharmaceutical Mixture. —The modifications produced by medicinal 
combinations have been very ably described by Dr. Paris 2 . The objects to 
In,; obtained, he observes, by mixing and combining medicinal substances, are 
the following:— 

Object I .—To promote, the action of the bam or juindpal medicine :— 

a. By combining the several different forms or preparations of the same substance. 
By combining the basis with substances which arc, of an analogous nature, i. e. 
which are individually eupable of producing the same or kindred effects, 
y. By combining the basis with substances of a different, nature, and which do not 
exert any chemical influence upon it, but are found, by experience, or inferred by 
analogy, to be capable of rendering the stomach, or system, or any particular organ, 
more susceptible of its action; i* 

Object It.— To correct the operation of the basis, by obviating any unpleasant effects it 
might, be likely to occasion, and which would pervert its intended action, and defeat the 
object of its exhibition. 

"• By chemically neutralizing or mechanically separating the offending ingredient. 
By adding some substance calculated to guard the stomach or system against its 
deleterious effects. * 


j Treatise on Poisons , 4th ed. 1845, p. 7. 

: tharmacotoffia , Uth edit. p. 378, el seij . 1843. 
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Object III .—To obtain the joint operation of two or more medicines. 

a. By uniting those substances which are calculated to produce the same ultimate 
results, but by modes of operation totally different. 

By combining medicines which have different powers, and which are required to 
obviate different symptoms, or to answer different indications. 

.Object IV. —To obtain a new and active remedy not afforded by any single substance. 

а. By combining medicines which excite different actions in the stomach and system, 
in consequence of which new or modified results arc produced. 

/3. By combining subst ances which have the property of acting chemically upon each 
other; the results of which are— 

a. The formation of new compounds; 

b. The, decomposition of the original ingredients, and the development of their 
more active elements. 

y. By combining substances, between which no other chemical change is induced than 
a diminution, or increase, in the solubility of the principles in which their medicinal 
virtues reside. 

a. By the intervention of substances that act ehemltsaily. 

b. By the addition of ingredients whose operation is entirely mechanical. 

Object V.— To afford an eligible form, 
d. With reference to its efficacy. 
jS. With reference to its taste or appearance. 
y. With reference to its consistence or equable mixture. 

б. With reference to its preservation. 

d. Organic peculiarities. — Vegetables have their medicinal properties 
considerably modified by the nature of the soil in which they grow, by climate, 
by cultivation, by age, and by the season of the year when gathered. 

e. Dose .—The modifications produced in the effects of medicines by 
differences of dose, are well seen in the case of opium, mercurials, and tur¬ 
pentine. 

2. Relating to the Organism.— Under this head are included several 
circumstances, of which the most important are the following:— 

a. Age. —The effects of medicines are modified by the age of the individual. 
Thus children are more susceptible than adults; and, as a general rule, it 
may be stated that the dose should be augmented in proportion to the 
number of years that the patient is old. But this rule does not apply to very- 
aged persons, who require smaller doses than adults in the prime of life, 
r Gaubius, Young 1 , and Hufeland 2 , have each laid down rules for the adap¬ 
tation of the doses of medicines to different ages. But no general rule is of 
much practical value, since there must be numerous excretions to it, on 
account of the different susceptibilities to the influence of different medicines 
being unequal at the same age. Thus infants arc peculiarly susceptible of the 
influence of opium, and to them this medioine must either not be exhibited 
at all, or at least, with extreme caution. But the case is far otherwise with, 
respect to calomel- and some othdt medicines. 

The following posological table for different ages is a translation of the one 
contained in the Pharmacopoeia of Guy’s Hospital, and is more extended 
than any other which I have met withf 


1 Introduction to Medical Literature , p. 453, 2d edit. Loud. 1828. 
3 Lchrbdm der aMgekeinen Hedkunde , p. 84, 2“ Aufl. Jam, 1830. 
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Maximum Dose. 

Age. 

One Ounce. 
Si- 

One Drachm. 
3j- 

One Scruple. 

9j- 

Months. 




1 . 

5ss. 

gr. nj. 

• gr- j- 

8 . 

— 

iv. 

—■ 

6 . 

9ij. 

0 V: 

ij- 

9 . 


Vlj. 

— 

Tears. 




1 . 

3d- 

viij. 

nj. 

3 . 

Siss. 

} 

iv. 

3 .. 

5js». 

to- 3 

4*. 

3ii- 

XV. 

V. 

5 . 

3'j". 

X viij. 

vj. 

6 . 

5»j- 

XX. 

Vlj- 

7 . 

3ujsS 

XXV. 

viij. 

8*. 

3"- 

3 s9 - 

9ss. 

10 . 

3ivss. 

gr. xxxv. 

gr- *9- 

12 . 

3 V - 

xl. 

xiv. 

18 . 

3VSS. 

— 

XV. 

15 . 

3vj. 

xlv. 

xvj. 

18 . 


— 

XVlj. 

20 . 

3vij- 

1. 

xviij. 

21 to 45*. 

si- 

31-, 

9j- 

50 . 

5 vl i- 

gr. 1. 

gr. xviij. 

60 to 70 . 

3 v j- 

xlv. 

xvj. 

80 to 90 . 

3v. 

xl. 

xiv. 

100*. 

3"- 

5S9* 

9". 


b. 8e.v .—The sex has an inlluence on the operation of medicines. Females 
possess greater susceptibility of the nervous system, more excitability of the 
vascular system, and less energy or power, than males; and medicines act 
on them more rapidly, powerfully, and for a shorter period, than on males. 
In these respects, indeed, they approach children. Hence, therefore, medicines 
should be administered in smaller doses,- and at somewhat shorter intervals, 
than to men. 

The periods of menstruation, pregnancy, and lactation, are attended with 
peculiarities in relation to the action of medicines. Drastic purgatives should 
he avoided during these states, especially during the twp first. Agents which* 
become absorbed, and thereby .communicate injurious qualities to the blood, 
are to be avoided during pregnancy and lactation. 

f. Mode of life: Occupation .—These circumstances affect the suscepti¬ 
bility of the whole organism, or of different parts, to the inlluence of external 
agents. , 

d. Habit.—The habitual use of certain medicinal or poisonous agents, 
especially narcotics,* diminishes the influence which they ordinarily possess 
over the body. Of the truth of this statement we have almost daily proofs 
ln confirmed drunkards, in chewers and smokers of tobaceco, and in opiufn- 
catws. Instances of the use of enormous doses of opium, with comparatively 
slight effects, are found in every work on pharmacology. One of the most 
re markable which I have met with, is that related by G. V. Zeviani 1 . A 

Sopfa un Vomito Vrinoso , iu the “ Metoorie di Malematica e Utica della Societa Itatiana.” 
verona, t. vi. p. 98, 1792-4. . 
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woman of tlie name of Galvani, during a period of thirty-four years, took 
more than two cwt. of solid opium!! When nineteen years old she fell down 
stairs, sand divided her urethra by a knife. Although the wound healed, she 
was unable to pass her urine in the usual way, but vomited it up daily with 
excruciating pain, to relieve which she resorted to the use of opium, the doses 
of which were gradually increased to 200 grains daily. 

The influence of acrid or irritating substances is but little diminished- by 
repetition,—a remark which applies especially to bodies derived from the 
mineral kingdom. * 

Several attempts have been made to account for the effect of habit. Some ascribe it 
to an increased power acquired by the stomach or tissues of decomposing the medicinal 
agent'. Miiiler 2 , on the other hand, attributes u great number of tne instances of 
habituation to the organ becoming saturated with the medicine, while it remains 
susceptible of other agents. But a strong objection to this hypothesis is, that the 
effect of habit, is observed principally in the ease of vegetable narcotics, and is scarcely 
perceived in the case of inorganic substances which have the most powerful affinities for 
the constituents of ,the animal tissues. The same physiologist ascribes part of the 
phenomena observed in the effects of habit, to the excitability of the organ being deadened 
by the stimulus being too often repeated. 

e. Diseased, conditions of the body .—Diseases of various kinds sometimes 
„ have a remarkable influence in modifying the effects of medicines—a fact of 

considerable importance in practice. Two of the best known instances of 
this are the diminished influence of opium in tetanus, and of mercury in fever. 

Begin 3 has endeavoured to explain the diminished influence of opium in tetanus, by 
assuming, that the stomach acqui res an increase of assimilative power. But Mr. Abemethy 4 
found thirty drachms of solid opium undissolvcd in the stomach of a man who died from 
traumatic tetanus, and to whom opium was given in enormous doses during life. More¬ 
over, Begin’s hypothesis would not explain the diminished influence of mercury in fever. 

f. Climate. —The well-known influence of climate in modifying the struc¬ 
ture and functions of the animal economy, and in promoting or alleviating 
certain morbid conditions, necessarily induces us to ascribe to it a power of 
modifying the effects of medicines. But it is difficult to obtain pure and 
unequivocal examples of it, in consequence of the simultaneous presence and 
influence of other powerful agents. * 

//. Mind .—The effects of medicines are very much modified by the influence 
of the mind. Hufeland 5 knew a lady who, having conceived a violent aversion 
c to clysters, was thrown into convulsions by the injection of a mixture of oil 
and milk. I have kffown the most violent effects attributed to bread pills, 
which the patients had been previously informed exercised a powerful in¬ 
fluence over the system. Much of the success obtained by empirical practi¬ 
tioners depends on the confidence whish patients have in the medicines 
administered. 

h. Race .—Differences of race have been supposed to give rise, in some 
cases, to differences in the action of medicines on the body. Thus Charvet 6 
ascribes to this circumstance the different effects of opium on the Javanese 
and Malays (both belonging to the Mongolian race) as compared with those 

-- a ,— .. ... 1 

1 Christison’s Treatise on Poisons, pp. 31 ami 35, 4th edit. 1845. 

! Physiology, by Baly, p. 60. 

3 Trailejk Therapentigue, t. i. p, 113, Paris, 1825. 

4 Uml vaJ. v. \SU, p. 71. 

3 Op. cil, p. 80. I 

6 Be l’Action comparcc de l’Opium,p. 50, Paris, 1826. 
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produced on Europeans, Turks, and Persians (the Caucasian race). “The 
Javanese,” says Eord Macartney 1 , ff under-the influence of an extraordinary 
dose of opium, becoming frantic as well as desperate, not only stab the objects 
of their hate, but sally forth to attack, in like manner, every person they 
meet, till self-preservation renders it .necessary to destroy them.” A similar 
account is given by Raynal 2 of the effects of opium on the Malays. 

i. Temperaments. —Temperament also modifies the influence of medicines 
on the system. The phlegmatic temperament is less susceptible of the 
influence of remedies than the choleric, the fauguine, and the melancholic, 
lu the sanguine temperament, stimulants are to be employed very cautiously; 
in the nervous temperament, evacuants are to be used’ with great care. 

k. Idiosyncrasy. —The influence of idiosyncrasy in modifying the effects 
of medicines and poisons is, in general, to increase their activity. Thus, 
some individuals are peculiarly susceptible of the action of opium, others of 
mercury, and some of alcohol. The dust or odorous emanation of ipecacuanha, 
in certain persons, produces short and difficult respiration, like that of asthma. 
The late Mr. Hadcn* has related a case in which two drachms and a half of 
tincture of colchicum produced death: the mother of the patient was also 
exceedingly susceptible of the action of colchicum, even in very small doses. 
In some instances, however, the effect of idiosyncrasy is to diminish the, 
activity of the medicines. Thus some persons are exceedingly insusceptible 
of the action of mercury. 

l. Tissue or Organ. —The nature of the part to which a medicine is applied 
has an important influence over the effect produced. The stomach, for 
example, is much more susceptible of medicinal impressions than the skin. 
Opium acts more powerfully when applied to the serous than to the mucous 
tissues. Carbonic acid operates as a positive poison.when taken into the 
lungs, but as a grateful stimulant when applied to the stomach. The modifi¬ 
cations effected in the action of medicines by the cbfferetices of tissue or organ, 
depend partly on the relative rapidity of absorpmmi, and partly, perhaps, on 
the unequal degree of decomposition which these agent%J#dergo in different 
tissues 4 . 

5. Therapeutical Effects of Medicines. 

The effects produced on diseases, by the influence of medicines, are denomi-» 
uatwl therapeutical. They are sometimes termed secondary, because, in a 
great majority of instances, they are subordinate to those already described 
under the name of physiological. 

Mode of Production. —Therapeutical effects are produced in two ways:— 

1. Sometimes medicines remove or destroy the exciting causes of dis¬ 
ease when these are still acting, and are material and cognizable. They do 
tins by either a direct or indirect influence. 

«• When they act directly, they are termed by Hufeland 5 specified 


* *o China, vd. i. pp. 263-4, Load. 1792. 

3 fftoire Philosophique. el Politique dee Deux lodes, 1.1", p. 859, Geneve, 1780. 

,’. m w' 80n 9 ^rnnslation of Magendie’s PornuUa.ru, with Notes by C. T. Haden, Esq. p. 98, 
«'• edit. Lond. 1825. *■» 

‘ See (Jhriatison On Poisons, 4th cdit.pp.JSO-31. 

VP- supra oil. p. 78. 



120 PHARMACOLOGICAL REMEDIES.— Medicines. 

jjri ualitatica . Antidotes which render poisons inert, and agents which destroy 
tsteetinal worms or cutaneous parasites, act in this way. 

, & Some of them act indirectly , as emetics given to dislodge a biliary 
■calculus, or purgatives to remove irritating matters from the alimentary canal. 

2. In a large majority of instances, however, the causes of disease have 
; ceased to act; or, if still acting, are either not cognizable, or, if cognizable, 
are not of a material nature. In all such cases we administ§f medicines to 
alter diseased action. The agents which we employ for this purpose operate 
either directly or indirectly. 

a. They act directly when their particles come in contact with the diseased 
part, either by immediate application to it, as in the case of unguents, lotions, 
gargles, collyria, injections, and other topical agents; or by absorption, and 
through the medium of the circulation, as when we employ the turpentines in 
gleet and leucorrhoea. 

1 3 . They act indirectly when their influence is exerted directly on some 
other part, and t|pough this indirectly on the seat of the disease. The bene¬ 
ficial effects of purgatives in cutaneous and cerebral diseases, of diuretics in 
dropsies, of opium in allaying spasm of the intestinal canal or in checking 
diarrhoea, and of blisters in intestinal diseases generally, are obtained in tins 
way. 

In all these eases, we explain the therapeutic effect by assuming that a new 
kind of action is set up in the part affected, by which the previous morbid 
action is superseded ; and that the new action, or artificial disease, subsides 
when the use of the medicine is suspended or desisted from. 

Fundamental Methods op Cure. —According to the homoeopathists, 
there are only three possible relations between the symptoms of diseases and 
the specific effects of medicines—namely, opposition, resemblance, and 
heterogeneity. It follows, therefore, that there are only three imaginable 
methods of employing medicines against 1 disease; and these are denominated 
antipathic , homoeopathic', and allopathic. 

1. Intipatkiq.—' The antipathic (so called from avrl, opposite, and irados, 
a disease), en antiop athie, or piklliative method, consists in employing 
medicines which produce effects of an opposite nature to the symptoms of the 
disease, and the^ axiom adopted is | f con traria cuntrariis opponenda.” 
Though this principle was admitted* m several ancient schools, yet it was 
T explained and carried out at different periods in very different ways. Thus 
Hippocrates, who may be regarded as the founder of this doctrine, observes 1 , 
that “ all diseases which proceed from repletion are ciwijfcby evacuation; and 
those whicl^ proceed from evacuation are cured by,f^leiln. And soon in the 
rest; contraries are the remedies of contraries.” TheMethodists also adopted it, 
though in a different sense, when they treated the strictum by relaxing agents, 
and the laxum by .astringents. The Galenists, likewise, were antipathists, 
since they employed hot remedies to combat cold diseases, and treated ipoist 
maladies by dry remedies. 

We adopt this practice when we employ purgatives to relieve constipation; 
depletion to counteract plethora; cold to alleviate the effects ,of scalds; 
narcotics to diminish preternatural sensibility or pain; opium to check 
diarrhoea; and astringents to combat relaxation. 

Jpkorvtmi, St/tion 2"* 
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The hibmceopathists object to antipathic remedies, on the ground that, 
though the primary effects of these agents may be opposite to the phenomena 
of a di sease, the secondary effects are similar to them. “ Constipation excited 
by opium (primitive effect) is followed by diarrhoea (secondary effect); and 
evacuations produced by purgatives (primitive effect) are succeeded by 
costiveness, which lasts several days (secondary effect) 1 /' But the beneficial 
influence of nijpierous antipathic remedies (e. g. opium in diarrhoea) is too well 
established to admit of doubt. 

2. Homaeopathia. —The homoeopathic (so called, from Sgoioc, like or 
similar , and radoe, a disease,) method of treating diseases consists in ad¬ 
ministering a medicine capable of producing effects similar to the one to be 
removed, and the axiom adopted is “ similia similibus curantur." 

Hahnemann's first dissertation on homoeopathy was published in 1796, in 
Hufeland's Journal 2 . In 1805 appeared his “ Fragmenta d&*viribus medi- 
camentorum positivis.” But the first "systematic account of this doctrine 
appeared in 1810,. in a work entitled “ Organon dei0rationellen Heil- 
knnde ." 

The following, says Hahnemann, are examples of homoeopathic cures 
performed unintentionally by physicians of the old school of medicine :—• 

The author of the fifth book, 'EmSitfitHv, attributed to Hippocrates, speaks 
of a patient attacked by the most violent cholera, and who was cured solely 
by white hellebore; which according to the observations of Forestus, Le- 
dclius, Reimann, and many others, produces of itself a kind of cholera. 
The English sweating sickness of 1415, wliich was so fatal that it killed 99 
out of 100 affected with it, could only be cured by the use of sudorifics. 
Dysentery is sometimes cured by purgatives. Tobacco, which causes giddi¬ 
ness, nausea, &e., has been found to relieve these affections. Colehieum 
cures dropsy, because it diminishes the secretion of urine, and causes asthma 
in consequence of exciting dyspnoea. Jalap creates gripes; therefore it allays 
the gripes, which are so frequent in young children. Senna occasions colic ; 
therefore it cures this disease. Ipecacuanha is effectual in dysentery and 
asthma, because it possesses the power If exciting hemorrhage and asthma. 
Belladonna produces difficult respiration, burning thirst, a sense of choking, 
together with a horror of liquids wljen brought near the jpatient; a flushed 
countenance, eyes fixed and sparkling,*and an eager desire to snap at the by¬ 
standers ; in short, a perfect image of that sort of hydrophobia which Sir* 
Theodore de May erne, Munch, Buchholz, and Neimicke, assert they havb 
completely cured by the use of this plant. When, indeed, belladonna fails to 
cure canine madness, it is attributable, according to Hahnemann, either to the 
remedy having been given in too large doses, or to some variation in the 
symptoms of the particular case, which required a different specific—perhaps 
hyoscyamus, or strjmonium. Drs. Hartlaub and Trinks have subsequently 
added another homoeopathic remedy for hydrophobia—namely, cantharides. 
Upium cures lethargy and stupor, by converting it into a natural sleep. The 
same substance is a cure for dbnstipatjpn. Vaccination is a protection from 
small-pox, on homoeopathic principles. The best application to frost-bitten 
parts is cold, either by the use of some freezing mixture, or by rubbing the 

Iiahnemanu, Organon^ Clx?. 

Sec the Preface to the wStlhk TrantthUum of the “ Organon** 
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part with snow. In burns or scalds the best moans of relief are the exposure 
of the part to heat, or the application of heated spirit of wine or oil of 
turpentine. 

Hahnemann thinks that it is of little importance to endeavour to elucidate, 
in a scientific manner, how the homoeopathic remedy effects a cure; but he 
offers the following as a probable explanation. The medicine sets up, in the 
suffering part of the organism, an artificial but somewhat stronger disease, 
which, on account of its great similarity and preponderating influence, takes 
the place of the former; and the organism from that time forth is affected 
only by the artificial complaint. This, from the minute dose of the medicine 
used, sooh subsides, and, leaves the patient altogether free from disease; that 
is to say, permanently cured. As the secondary effects of medicines are always 
injurious, it is very necessary to use no larger doses than are absolutely requi¬ 
site, more especially as the effects do not decrease iu proportion to the dimi¬ 
nution of the dose. Thus eight d*ops of a medicinal tincture do not produce 
four times the effects of two drops, but only twice : hence he uses exceedingly 
small doses of medicines. Proceeding gradually in his reductions, he has 
brought his doses down to an exiguity before unheard of, and seemingly in¬ 
credible. The millionth part of a grain of many substances is an ordinary 
dose; but the reduction proceeds to a billionth, a trillionth, nay, to the 
decillionth of a grain, and the whole materia medica may be carried in the 
waistcoat-pocket! 

The following is the method of obtaining these small doses:—Suppose the 
substance to be a solid; reduce it to powder, and mix one grain of it with 
ninety-nine grains of sugar of milk: this constitutes the first attenuation. 
To obtain the second attenuation, mix one grain of the first attenuation with 
a hundred grains of sugar of milk. The third attenuation is procured by 
mixing one graiu of the second attenuation with ninety-nine grains of sugar 
of milk. Li this way he proceeds until he arrives at the thirtieth attenua¬ 
tion. Water is the diluent for liquid medicines. The following table shows 
the strength of the different attenuations, with the signs he employs to dis¬ 
tinguish them:— - 


Attenuations. Parts of a Grain. 

1. First. One-hundredth. 

2. Second. One-thimsiHidth. 

I. Third. . Oue-inillionth. ' 

II. Sijth. Onc-billionth. 

III. Ninth . One-trillionfh. 

Twelfth .. Oue-qimdrillionth. 


Attenuations. Parts of a Grain. 

V. Fifteenth . One-quintillioiith. 

VI. Eighteenth.Ouc-sextillionth. 

VII. Twenty-first. Onc-scptillionth. 

VIII. Twenty-fourth . One-oelillionth. 

IX. Twenty-seventh .... One-nouillionth. 

X. Thirteenth . One-decilliouth. 


HerdUg a tabular view of the doses of some substances employed by the 

homuiopausists:— 

I Charcoal, one or two docilliontlis of a grain. - 
\ Chamomile, two quadrillionlhs of a grain. 

NNutmog, two mil ioutlis of a grain. 

Tkrtar emetic, two billionths of a grain. 

Opium, two docillionths of a drop of a spirituous solution. 

Arseaious acid, one or two (fcoillionths of a grain. 

Ipecacuanha, two or thrfic millionths of a grain. 

These doses are given,in pills (, r/lohuli ), eacli-about the size of a poppy-seed- 
Hahnemann gravely asserts, that the length of time a powder is rubbed, or 
the number of shakes we give to a mixti^c, influences the effect on the body- 
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Eubbing or shaking is so energetic in developing the inherent virtues of 
medicines, that latterly, says Haluiemann, “I have Been forced, by experience, 
to reduce the number of shakes to two, of which I formerly prescribed ten to 
each dilution 1 .” In mixing a powder with sugar, the exact period' we are to 
rub is, therefore, laid down; and in dissolving a solid in water, we are told to 
move the phial “circa axin mam," and at each attenuation to shake it 
twice —“ bis, brachio quidem bis moto, con cute' 1 .” 

The principal facts to be urged against this doctrine may be reduced to 
four heads:— 

1st. Some of our best and most certain medicines cannot be regarded as homoeopathic: 
thus substances which destroy the itch-insec). (Arams Seabici), and thereby cure the itch, 
ii.ni incapable of producing tins malady. Audral took quiua in the requisite quantity, but 
without acquiring intermittent fever; yet no person can doubt the fact of the great 
benefit frequently derived from the employment of this agent in ugue; the paroxysms 
cease, and the patient seems cured. “But,” says Hahnemann, “are the poor patients 
really cured in these cases ?” All that can be Said is, that they seem to Do so ; blit it 
would appear, according to this homreopathist., that patients do not know when they arc 
well. We arc also told, that whenever an intermittent resembles the effects of cinchona, 
thru, and not till then, can we expect a cure. I am afraid, if this were true, very few 
agues could be cured. 

Mv. In manv eases homoeopathic remedies would only increase the original disease; 
and we can readily imagine the ill effects which would arise from the exhibition of acrids 
iu gastritis, or of cantharidcs in acute inflammation of the bladder, or of mercury in 
salivation. 

Billy. The doses in which llicse agents are exhibited are so exceedingly small, that it 
is difficult to believe they can produce any effect on the system 3 , and we may infer 
) hat the supposed homoeopathic cures are referable to a natural and spontaneous cure, 
aided, iu many cases, by a strict attention to diet and regimen. What effect can be ex¬ 
pected from a decillionth part of a drop of laudanum, or a millionth of a grain of charcoal? 
Hahnemann says, it is foolish to doubt the possibility of that which really occurs ; and 
adds, that the sceptics do not consider the rubbing and shaking bestowed upon the 
homoeopathic preparation, by which it acquires a wonderful development of power ! 

■tlhly. Homoeopathy has been fairly put to the test of experiment by some of the mem¬ 
bers of the AcatUmie tie Metlecitie, and the result was a failure. Audral tried it on 130 
or 110 patients, in the presence of the hoinocopathists themselves, adopting every requisite 
ewe and precaution, yet in not one instance was he successful 4 . 

3. Allopathia. —The allopathic (so called from dXXoc, another, and 
miOos, a disease,) m heteropat hie method consists in the employment of 
medicines which give rise to phenomena*ltogether different or foreign (neither 
similar nor exactly opposite) to those of the disease. 

Under this head is included that mode of cure effected by what is called 
antagonism or counter-irritation ,- that is, the production of an artificial or 
secondary disease in order to relieve another or primary one. It is a method 
el treatment derived from observation of the influence which maladies 

1 Orr/aimu. • 

• Sue Dr. (Inin's Xharmacopma Ilomwopathica. 

I’liu statements of the hOmceopnthists with regard to the effects of Medicines are truly absurd 

. ridiculous. In the French edition of Hahnemann’s "Materia Medina, no less than forty-five 
'M nvo pages arc devoted to the statement of 720 symptoms produced by the one-millionth of a grain 

vegetable charcoal, and of 180 symptoms caused by the like quantity of animal eharcual. Among 
“Hi many effects ascribed to these agents we find “itching of the internal angle of the left eye,” 

I IU ) u 11 wal 'l on the finger,” “repugnance for butter,” “ obstruction of the left nostril for an 
ul™" *T“dy loss of appetite by eating,” &c. &c. Many qj' the observations arc filthy and 

4 Sec Medical. Gazette, vol. iv. p, 922. 
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mutually exert over each other. For example, it has been frequently noticed, 
that if a diarrhoea come on during the progress of some internal diseases, the 
latter are often ameliorated, or perhaps rapidly disappear, apparently in conse¬ 
quence of the secondary affection. The result of observations of this kind 
would naturally be the employment of alvine evaeuants in other analogous 
cases where diarrhoea did not spontaneously take place: and this practice is 
frequently attended with beneficial results. The appearance of a cutaneous 
eruption is sometimes the signal for the disappearance of an internal affection; 
ancf vice versa , the disappearance of a cutaneous disease is sometimes 
followed by disorder of internal organs. . Here we have another remedy 
suggested, namely, the. production of an artificial disease of the skin, as by 
blisters, by an ointment containing emetic tartar, or by other irritating appli¬ 
cations,—a suggestion, the advantage of which experience has frequently 
verified. 1 might bring forward numerous other examples to prove the fact 
(which, however, is so well known as to require little proof), that morbid 
action in one part will often cease in consequence of a morbid action taking 
place in another. Diseases, then, appear to have what Dr. Pring 1 calls a 
curative relation with respect to each other; and we shall find that the 
greater part of our most valuable and certain remedies operate on the principle 
of antagonism or counter-irritation; that is, tiny produce a secondary disease 
which is related to the primary one. Dr. Parry 2 calls this the “ cure of 
diseases by conversion." 

Mr. Hunter says, be has seen bubo cured by an emetic. Now, it is very improbable! 
that the benefit arose, from the mere evacuation of the contents of the stomach. The 
only plausible explanation to he offered, is, that .the emetic sets up a new action in the 
system, which was incompatible with that going on in the groin. If this notion be cor¬ 
rect, emetics act as counter-irritants. The efficacy of purgatives, in affections of the head, 
is best, accounted for by supposing that they operate on the principle of counter-irritation. 
Blisters, cauteries, issues, moxa, mid other remedies of this kind, are generally admitted 
to have a similar mode of operation. Even the efficacy of blood-letting, in inflammatory 
affections, is better explained by assuming that this agent induces some new action, incom¬ 
patible with the morbid action, than that it is merely a debilitont. The immediate effect 
sometimes produced on disease, by this remedy, is so remarkable as hardly to admit of 
the. supposition of its acting as a mere weakening agent. One full blood-letting will 
sometimes put, an immediate stop to ophthalmia; and I have seen, even while the blood 
was flowing, the vascularity of the eye diminish, and from that time the disease pro¬ 
gressively declined. When to this fact wc add, that the same disease is often suecess- 
r fully treated by other different,, and even opposite remedies, such as mercury and stimu¬ 
lant applications, we find a difficulty in explaining their beneficial agency, except by 
supposing that they influence disease by some relation common to all,of them. This view 
of the counter-irritant operation of blood-letting is supported by Hr. Clutterbuek 3 , Hr. 
Bring 4 , and others. 

Revulsion and derivation are both eases of counter-irritation: in the first, 
the artificial or secondary disease is produced in a part remote from the seat 
of the primary affection ; in the latter, the. artificial disease is set up in the 
neighbourhood of the primary malady. For example, leeches or blisters 
applied to the feet ni apoplexy are called revulsives; but the same applications 
to the head, in the same disease, would be termed derivatives. There is, 


1 An Exposition of the Principles of Pathofpgy, p. 35:2,’ sty. Loud. 1823. 

5 Elements of Pathology (t'iti Therapeutics, $(1 edit. 1825. 

3 Lectures on the Theory anil Practice of Phndct published m the Lancet, vol. x. 1826. 

4 Op. cit. pp. 4C5-8. 
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however, no real distinction between them, their operation being similar; for 
revulsion is only derivation at a distant part. 

Topical applications are frequently counter-irritants. Tlius, stimulant 
washes, applied to the eye, sometimes cure ophthalmia. They operate, appa¬ 
rently, by altering the morbid action, and substituting a milder and more 
easily cured disease for the one previously existing. 

Using the term counter-irritation in its most extended sense, we see our 
list of agents producing this effect is a most extensive one. It comprehends 
emetics, purgatives, diffusible stimulants, mercury, blisters, cauteries, issues, 
setons, moxa, blood-letting (including arteriotomy, venesection, cupping, and 
leeches), irritating lavements, frictions, sinapisms, rubefacients, the hot and 
cold baths, and even mental impressions. That is, all these agents excite 
some action in the system which has a relation (oftentimes beneficial; with 
the morbid action: to use l)r. Parry's words, these agents cure diseases by 
nii/rcrxio/i. * 

The most, unsatisfactory part of the subject is, the theory or hypothesis 
of the manuer in which the mutual relations of diseased actions are effected. 
Dr. Parry presumes that most diseases consist in local determinations of blood, 
and that it is a law of the human constitution that excessive morbid determi¬ 
nation to two different parts shall not exist in the same person at the same 
time. Neither of these assumptions, however, is cpiite correct; but, if both 
were true, they still leave untouched f lic question, how determination of blood 
lo one organ is cured by producing a determination to another. To account 
for it, some assume that the system can produce only a certain quantity of 
nervous energy, and that as, in every disease, there is an undue or preternatural 
distribution of nervous energy, so the production of an artificial disease in one 
part must, by consuming the nervous energy, diminish the disease in another. 
Bui. the whole hypothesis’is grounded on assumptions perfectly gratuitous and 
incapable of proof. As Dr. Bring justly observes, were this hypothesis true, 
it would lead us to employ, not bleeding, purgatives, blisters, and all indirect 
remedies in hepatitis or consumption, but the exercise of the treadmill for a 
few hours; so that a patient, labouring under phrenitis or pneumonia, should 
be made to walk tifteen or twenty miles a day, by which, it would be pre¬ 
sumed, so much nervous energy would he consumed in the arms and legs, 
that there could not possibly be any preponderance or excess in any other seat. 

Discarding all hypotheses, we must, for the present, be content with the 
knowledge of the fact, that one disease, whether artificially or spontaneously 
generated, will often, but not invariably, supersede another of a different kind 1 ". 

n. The antagonism s of determinations of blood and of the secretions have been before 
referred to 2 . MtiUer 3 stales that the antagonism of the secretions is subject to the follow¬ 
ing laws:— 

. 1 ■ The increase of a secretion in a tissue, a, which is less irritable than the organ, 6, 
'^pable of producing a diminution in the secretion of the latter; hence, for example, 
artificially excited secretions from the skin, as by a blister, in the neighbourhood of the 


for further information on this subject, consul* Hunter’s Treatise on the Wood, Inflammation, 
(r/ot.s/ud Wounds, Lond. 171)4; I>irt. des Sciences Medicates, art. Revulsion, by MM. Duel 
a ', o neb clean; Diet, de Mcdeeine, art. Derimtif, by Guerscnt; J. C. Sabatier, Les Lois de la 
emthion, etudities sons le Rapport PAj/tio/ogiqitc at Therapmlique, Fails, 1832. 

1 Elements of Physiology, by Baly, vol. i. p. 473-4. 
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eye, in inflammation of the latter organ, are of no service, because the eye is a more 
irritable j^ort than the skin. 

2. An increased secretion in a certain tissue, a, cannot, be diminished bv exciting the 
same secretion in another part of the same tissue, a ; on the contrary, such a procedure 
would rather increase the secretion from all parts of the tissue than diminish it, because 
the relation which exists between the different parts of one and the same tissue is that of 
sympathy, not of antagonism. Hence, a discharge from the generative or urinary organs 
cannot be arrested by an artificially excited diarrhoea. 

3, On the contrary, the secretions of tissues which do not belong to the same class of 
structures, often antagonize each other. Thus, increase of the cutaneous secretion 
frequently induces diminution of the secretion of the kidneys: in summer, the cutaneous 
exhalation is more abundant, and the urinary secretion proportionally scanty; in winter, 
the reverse is the case. Effusion of watery fluids into the cellular membrane and serous 
cavities is attended with dryness of the skin, and diminution of the urinary secretion, the 

C 'ity of which is observed to increase in the same proportion as dropsical effusions 
ish. Suppression of the exhalation of the skin by cold, gives rise to mucous 
discharges from the intestinal and pulmonary mucous membranes. 

4. It is only towards the termination of consumptive diseases that this relation of 
antagonism between the secretion ceases to exist; when, in consequence of the relaxed 
state of the tissues, all are at length increased in quantify ; in the colliquative st ate that 
precedes death in phthisical patients, colliquative diarrhoea, profuse sweating, and dropsical 
effusions, take place simultaneously. 

5. When one tissue is excited to increased action, by an impression made upon 
another, either the secretion of the two must have been in some respects similar, as iu the 
case of the skin and kidneys, both of which have the ollice of excreting water from the 
blood; or the organ thus excited must have had a predisposition to morbid action, which 
is the rational explanation for the circumstance, that the impression of cold produces in 
one person an affection of the mucous membrane of the lungs ; iu another, a disordered 
secretion of mucus in the intestinal canal. 

6. Parts to which Medicines are applied. 

Medicines are applied to the skin; to mucous or serous membranes; to 
wounds, ulcers, or abscessess; or they are injected into the veins. 

1. Applications to the Shin. 

Medicinal applications are frequently made to the skin in order to produce 
local effects, as in the case of blisters, cataplasms, ‘fomentations, lotions, 
embrocations, &c.; and occasionally to affect remote parts of the system, as 
when we use mercury. Most, if not all, medicines which influence distant 
organs by application to the skin, do so in consequence of their absorption; 
and, as the cuticle offers a mechanical impediment to this process, we gene¬ 
rally either remove it or make use of friction. 

There are three methods of applying medicines to the skin; namely, the 
enepidermic, the iatralcptic, and the endermic. 

1. The Enepidermic Method consists in the application of medicines to 
the skin, unassisted by friction; as when we empjpy plasters, blisters, 
poultices, lotions, fomentations, baths, &c. 

2. The Iatraleptic Method (which has been so called from larpcvv, 
I cure or heal, and ‘akd<pu, I anoint), consists in the application of medicines 
to the skin, aided by friction. It has been termed the epidermic method— 
sometimes anatripsologia (from hvarpipu, I rub in, and \6yoc, a discourse), 
and also espnoic medicine. It was employed by Hippocrates, and other old 
writers ; but fell into disfise, until attention was again drawn to it by Brera, 
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Chiarenti, Clircstien 1 , and others. Among the substances which have been 
employed in this way are camphor, digitalis, squills, cantharides, disulphate 
of quina, veratria, colocynth, rhubarb, opium, belladonna, mercury, chloride 
of gold, &c. 

The mode of employing medicinal agents, according to the iatraleptic 
method, is the following: the substance to be applied being reduced to the 
finest possible state of division, is to be dissolved or suspended in some 
appropriate liquid, and in this state rubbed into the skin. The dose is 
always considerably larger than for the stomach—generally two or three, often 
as am eli as ten, and, in some cases, even twenty times the ordinary dose: 
but no absolute rule oh this head can he laid down. . The liquids employed 
to dissolve or suspend the medicine may be water, spirit, or oily or fatty 
matter. Iatraleptic writers, however, prefer the gastric juice, or saliva, or 
oven bile; but 1 am not acquainted with any just grounds for this preference. 
Collard tie Martignv 2 concludes from his experiments, that the palms of the 
hands, soles of the feet, neighbourhood of the joints, the chest, the back, and 
the inner parts of the limbs, are to be preferred for the application of medicines. 

The objections to t his mode of employing medicines are the uncertainty of 
results; the time required to affect the system; the frequently unpleasant 
nature of the process (as when mercurial inunctions are employed); and the 
local irritation sometimes produced by the friction. Notwithstanding these, 
however, if may be resorted to occasionally with advantage; as where the 
patient cannot or will not swallow, or where the alimentary canal is either very 
irritable or insensible to the action of medicines. 

3. The J'jNDerhic, or Empeastro-endermic Method, consists in the 
application of medicinal agents to the denuded dermis. For its introduction 
into practice wc arc indebted to MM. Lcmbert and Lesieur 3 . 

The denudation of the dermis is usually effected by a blistering plaster. 
When the cuticle is elevated, an opening is to be made into it, in order to 
allow the serum to escape. The medicine is then applied to the dermis, 
either with or without removing the cuticle. At the first dressing, the trans¬ 
parent pellicle formed by the dermis is to be carefully removed, as it very 
much impedes absorption. The medicine is applied to the denuded surface, 
either in its pure state, in the form of an impalpable powder—or if too 
irritating, it is to be incorporated with gelatine, lard, or cerate. Should any 
circumstances arise to lead us to fear that the quantity of the medicine applied 
has been too largo, the mode of proceeding is the following:—Cleanse the 
surface immediately ; make compression (as by a cupping-glass) around the 
denuded part, in order to prevent absorption, and imply any substance that 
" ill neutralize the effect of the medicine. Thus, Lembert has found, that 
j" o grains of the acetate of morphia will destroy the tetanic symptoms caused 
by the application of # two grains of strychnia. Musk and camphor are said 
to counteract the narcotism of morphia 4 . 

Instead of a blistering plaster, Trousseau recommends a vesicating ointment, 
composed of equal parts of a strong sqjution of ammonia and lard. Two 

; ^ a MctJwrie Iatraleptique, Paris, 1611. 

a ""t.de Mtdee. ft de Cltintrg.pratiq. art. lalrelrptie. 

« ”*** mr faMHhode Endermiqve, par A. Lembert. • 

Atu'eitseu, Dissert, de Method/) Mdermatko, Hauniic, 1886 —Reviewed in the Bril, and Foreign 
md - fur April 1838, p. 342. * 
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applications, of five.minutes each, are sufficient to raise the cuticle. Boiling 
water, which has been employed by some persons, is uncertain, painful, and 
dangerous: it may cause mortification of the dermis, and thus stop absorption. 

The advantages of the endermic method are, that substances are not sub¬ 
mitted to the influence of the digestive process, aud their pure effects can be 
better ascertained;—their operation is in general very quick, and. in some 
cases more rapid than when they are applied to the stomach. If the gastric 
membrane be inflamed, or if the patient cannot (or will not) swallow, more 
especially if the case be urgent, this is an admirable method of putting the 
system under the influence of a medicine. 

The disadvantages oftiie endermic method are, the pain sometimes expe¬ 
rienced by the application of medicinal agents to a denuded surface—some 
even may occasion mortification of the part; the possibility of the skin being 
permanently marked; lastly, some substances have no effect when used 
endermically. . 

The substances which have been used by this method are morphia and its 
acetate, hydrochlorate, and sulphate, in doses of from a quarter of a grain to 
two grains; strychnia, from a quarter of a grain to a grain; aconitina, one- 
sixteenth to one-eighth of a grain; extract of belladonna, three or four grains; 
disulphate of quina, two to six grains; musk, six or eight grains; tincture of 
assafoetida, ten minims. Many other agents have also been employed ender¬ 
mically : as digitalis, extract of squills, aloes, saffron, bichloride of mercury, 
emetic tartar, &C . 1 

Method by Inoculation. —In connection with the endermic method may be mentioned 
another mode of employing medicines ; namely, the method by inoculation proposed by 
M. Lasargue de St. Einilion-’. In this way morphia has been employed to relieve topical 
pain. It is introduced in the part in pain by the point of a lancet. ' In a few minutes a 
pimple and an erythematons blush are produced. 

2. Applications to the Mucous Membranes. 

We have two mucous membranes, fo the different parts of each of which, 
we apply medicines: the first is the gastro-pnlmonanj membrane, the second 
the urino-genital. 

1. Crastro-putmonary Membrane. 

a. Ocular mucous membrane (conjunc- d. Eustachian membrane. 

tiva). c. Adrian or txaehco-hronchial membrane. 

b. Nasal or pituitary membrane. f. Gastro-intestinal membrane. 

c. Bucco-gultural membrane. g. Recto-colic membrane. 

2. Urino-genital Membrane. 

a. Urethro-vcsical membrane. | b. Vagino-uterino membrane. 

1. GASTKO-Pt; lmon ary membrane : a. Ocular mucous membrane or 
conjunctiva .—Medicines are applied to the conjunctiva* to excite local effects 
only, though we might employ this part for other purposes, since remote 
organs may be affected by it. The term collyrhm, {KoXkvpiov) formerly 
—--- v~ --- 

1 For further information on the endermic method, consnllt, besides Lembert’s Essay before quoted, 
the article Endermiqve Melhode, by Bouillaud, in the Diet, de Medea, et Chinirg. pratiques; also 
some articles, by Dr. Bureaud Biofrcy, in the Continental and British Medical Review, vol. i. pp. C6, 
821, and 88S; and Bichter, in hand. Med. Gas. Nov. 10, 1838. 

5 See the Continental and British Review, vol. i. pp, 41 and 388; and Lancet, for 1836-37, vol. i. 

p. 826. * 
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employed to indicate solid substances applied to the eyes, now usually means 
liquid washes for the eyes, and is equivalent to eyewater. 

b. Nasal or pituitary membrane. —We seldom apply medicines fo thq 
pituitary membrane except in affections of the nose or adjacent parts. 
Sometimes they are employed to irritate and excite a discharge; they are then 
called errhincs ; but when used to produce sneezing, as when foreign bodies 
are in the nasal cavities, they are termed sternutatories or ptarmics. 

c. Bucco-gutlural mucous ncmbranc. —Medicines are very rarely applied 
to the mouth and throat, except for local purposes. It, however, has been 
proposed to excite salivation by rubbing calomel into the gums. Solids used 
in the mouth arc termed lozenges ( trochischi ) or masticatorics, according 
as they are allowed to dissolve slowly or are masticated; liquids are called 
colluioria or gargarismala. Powders arc introduced by insufflation. 

d. Eustachian membrane. —Aurists now and then apply washes to the 
Eustachian tubes in local affections; but the occasions for this practice are 
rare, and the operation difficult, except in practised hands. 

e. Aerial or tracheo-bronehial membrane. —Accidental observation, as 
well as experiment, has shewn that medicines produce very powerful effects on 
the membrane lining the trachea and bronchial tubes. Applications to 
these parts are in general made use of for local purposes, as in asthma, chronic 
bronchitis, phthisis, &c., though occasionally to affect the brain, the blood, 
the heart, &c. Dr. Myddleton 1 advocated the inhalation of substances (as 
cinchona, sulphate of iron, myrrh, &c.) reduced to an impalpable powder in 
pulmonary diseases. The fumes (su flit us) of tar, balsam, resins, and other 
burning bodies, have 1 also been employed in these cases 2 . 

The inhalation of aqueous vapour ( haliius ), cither alone or with other 
substances, is oftentimes useful in various affections of the lungs and of the 
throat, &c. The apparatus generally used for this purpose is l)r. Mudge’s 
inhaler, or it may be that proposed by Dr. G air drier*. In the absence of 
these, a teapot, or basin with an inverted funnel, is often employed; but in 
many asthmatic cases the difficulty of breathing is so great, that the patient 
cannot close the mouth around the tube,' especially if the latter be small, 
without exciting a sense of impending suffocation. In such instances I have 
found the only easy and practical method of enabling the patient to inhale, is 
by holding the mouth over hot water contained in a basin or teacup. Various 
narcotic and emollient herbs are sometimes added to the water, but I suspect 
without contributing in any way to its efficacy. (The methods of inhaling 
oxygen, chlorine, and nitrous oxide gases, and the vapours of sulphuric ether, 
iodine, bromine, &c. will be described hereafter). 

/. Gastro-intestinal membrane. —We employ both extremities of the 
alimentary canal for the exhibition of medicines; the upper, however, 
more-frequently than the lower. This mode of employing medicines is called 
tire method by ingestion. Of all parts of the body, the gastro-intestinal 
surface is the most useful for the application of medicines. This arises from 
10 great susceptibility, the active absorbing power, and the numerous rela¬ 
wns which the stomach has with almost every part of the body. Dr many 


: E'danoiary Dissertation illustrative of a neto System of Pulmonary Pathology, Bath, 1825. 
a I, 1 !' <x * e °f whaling tar vapour will be described hereafter (see Pix ligttida). 

•fimhmgh Medical and Surrjicx! Journal, vol. xix. 

VOL. I. 
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cases remote effects are more easily produced by tbis than by any other organ, 
as in the case of diffusible stimulants. Medicines which act by absorption 
are more energetic when applied to the serous membranes, the bronchial 
membrane, the cellular tissue, &c. In some cases it is not only possible, but 
probable, that the stomach may either partially or wholly digest a medicine. 

g. Recto-colic membrane. — Sometimes, though less frequently than the 
stomach, the rectum is employed for the application of medicines. It has 
been asserted that the general susceptibility of the rectum is only one-fifth of 
that of the stomach, and that medicines take five times as long to operate by 
the former as by the latter : hence it has been said that both the dose, and 
the interval between thq doses, should be five times as great as when applied 
to the stomach. But this assertion is far from being universally correct, 
though it may be so occasionally. Orfila asserts that those agents which 
operate by absorption, as opium and tobacco, are more active by the rectum 
than by the stomach; and he assigns as a reason the greater venous ab¬ 
sorption of the rectum, and its less digestive power. But this statement is 
in direct opposition to the experience of almost every practitioner. Whenever 
I have had occasion to employ opium by way of enema, I always exhibit 
twice or three times the ordinary dose, without exciting any remarkable effects. 
Dr. Christison states that he has given two measured drachms of laudanum by 
injection, without producing more than usual somnolency; a quantity which, 
if Orfila’s statement were correct, would probably prove fatal. 

We apply medicines to the rectum, sometimes with the view of alleviating 
disease of this or of neighbouring organs (as of the uterus, bladder, prostate 
gland, &c.); at other times in order to irritate the rectum, and, on the 
principle of counter-irritation, to relieve distant parts (as the head) j some¬ 
times to produce alvine evacuations, or to dissolve hardened fscces; occa¬ 
sionally, also, when we are precluded from applying our remedies to the 
stomach, on account of their unpleasant taste and smell, the inability or 
indisposition of the patient to swallow, or the irritability of the stomach; 
and, lastly, in order to destroy the small thread-worm ( Ascaris vermicularis). 

When the substances applied to the rectum are solid, wc name them 
suppositories (suppositoria , from suppono, to put under); but when of a 
fluid nature, they are termed clysters, lavements, or enemata. 

Formerly suppositories were conical, or cylindrical, like a candle, and of 
variable si/.e,—sometimes one or two inches long. They are now usually made 
globular, and of small size. They are employed to evacuate the bowels; to irri¬ 
tate the rectum, and thereby to relieve affections of distant organs; but more 
commonly to act as local agents in affections of the rectum, bladder, uterus, pros¬ 
tate gland, urethra, &e. A mixture of opium and soap is frequently employed 
with advantage, to prevent the pain of priapism during the night, in gonorrhoea 1 . 

Clysters or lavements require to be considered under several points of 
view : Jirst, in reference to the material of which they are made, and which 
nou«tyaryrwith the object for which these remedies are employed; secondly, 
with re# to the quantity of liquijl used, and which will depend on the age 
of the jjeuh The average quantity for an adult is about twelve or sixteen 
ovmcesfud I believe that it is rarely proper to use more than this. I 
am sumat the practice of introducing several pints of fluid into the large 
intestii with the view 1 of exciting alvine evacuations, is bad. In the first 

>(fne remarks on Suppositories, by Dr. O/borne, see London Medical Gazette, March 6,1810. 
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place it often provokes the contraction of the gut, by which the injection is 
immediately returned; and, secondly, repeated distension diminishes the 
susceptibility of the part, so that the ordinary accumulation of fecal matter 
no longer acts as a sufficient stimulus. Mr. Salmon’ has related a case of 
this kind, where the patient had nearly lost all power of relieving the bowels, 
except by enemata or purgatives, and had produced dilatation of the. rectum, 
in consequence of having been in the habit of introducing into the intestine 
two quarts of gruel twice every clay. A newly-born infant requires about one 
iluidouricc; a child of one to five years, from three to four ounces ; and a 
youth from ten to fifteen, from six to eight fluidounces. Thirdly, the 
"impulse with which the fluid ought to be thrown up, deserves attention. 
If too much force be used, the sudden dilatation of the gut may bring on' 
spasmodic action of its lower part, by which the clyster will be returned. 
Fourthly, the instruments by which the injection is effected, require notice. 
The common pipe and bladder are too *well known to require description. 

I am inclined to think that the most convenient, safe, and useful apparatus, 
is the elastic bottle and tube. Any quantity of liquid, however small, may 
bn thrown up with the greatest ease, and without any danger of the impulse 
being too great. Its application is exceedingly convenient; a lusty person, 
by placing one foot on a stool or chair, may easily apply it without assistance; 
and its price is very moderate. Another form of enema apparatus is a narrow 
w ater-proof tube, holding about a pint of liquid, about four feet long, narrower 
at one end, which is furnished with a common injecting pipe, and about two 
and a half inches in diameter at the other. The fluid being placed in the tube, 
the pipe is introduced into the rectum, and the apparatus held in a perpendicular 
direction, by which the fluid is propelled into the gut by its own gravity. 

Gaseous matters have been sometimes thrown into the rectum. Tlius the 
injection of common air has been proposed in ileus 2 ; tobacco-smoke has been 
employed in hernia; and carbonic acid gas in ulceration of the rectum. 

2. Urino-genital membrane, a. Urethra-vesical membrane. —Ap¬ 
plications to the urethra are made only for local purposes; cither in a solid 
form, as caustic or medicated bougies, or tn that of a liquid, as an injection : 
the latter is easily applied by a common syringe. 

Injections are sometimes thrown into the bladder, but always for local 
purposes. The operation is easily performed by attaching a catheter to an 
elastic bottle. 

b. Vagina-uterine membrane. —Medicines are applied to the vagina 
and uterus, to produce local effects only. Thus injections arc mado to relieve 
vaginal discharges, to excite the catamenia, &c. They are usually liquids, hut 
in a case related to me by my friend. Dr. Clutterbuck, carbonic acid gas was 
successfully employed to relieve an irritable uterus. 

8. Applications to the Serous Membranes. 

a. Tunica vaginalis. —Irritating injections, such as w'ine and water, 
solutions of metallic salts, &c. are thrown into the cavity of the serous mem¬ 
brane of the testicle in hydrocele, in * order to excite inflammation and the 
subsequent adhesion of the sides of the sae. 

b. Peritoneum. —Injections have also been matje into the peritoneal sac in 

m -——— : ---—— . ; - 

J Practical Essay an Prolapsus of the llectum, p. 44, Txmd. 1831. 

2 Edinburgh Medico/- and Sur</%'al Journal , vol. xvi. 
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ascites, end in some cases with success 1 . The practice, however, is very 
dangerous. Mr. Cooper 2 has seen two fatal cases of it. 

4. Applications to Ulcers, Wounds, and Abscesses. 

These are employed principally to excite local effects, and sometimes, 
though rarely, to produce a constitutional affection. Thus it has been proposed 
to apply corrosive sublimate to wounds, with the view of causing salivation. 

5. Injection of Medicines into the Veins. 

(Chirurgia infusoria; Ais clysmaticn nova ; Infusion of medicines.) 

This history of this operation is inseparably connected with that of trans¬ 
fusion. The first experiments on infusion arc said to have been performed 
in Germany 3 . But the first scientific examination of the operation was made 
by Sir Christopher Wren 4 . IJis. example was followed by Boyle, Clarke, 
Henshaw, Lower, and others 5 . 

The partisans of this method of treatment assert, that when medicines are 
administered by the stomach, their properties are more or less altered by the 
digestive powers of this viscus; and that by injecting medicines at once into 
the veins, we avoid this influence. The effects are of the same general nature 
as when medicines arc applied to the skin or stomach : thus emetic tartar 
occasions vomiting, senna purges, opium stupifles, and so on. So that some 
of the supposed advantages of this operation have no real existence, while 
several objections to it exist: such as the danger of introducing air into the 
veins, or of throwing in too large a dose of the remedy (for a slight excess in 
some cases may prove fatal), or of the occurrence of phlebitis. These, then, 
are sufficient reasons for not resorting to this practice, except on very urgent 
occasions ■ for example, to excite speedy vomiting when the patent is unable 
to swallow. Kohler (mentioned by Dieffenbach, who notices also several other 
analogous cases) preserved the life of a soldier, in whose throat a piece of 
beef tendon was sticking, by throwing a, solution of six grains of emetic tartar 
into a vein of the arm: vomiting vflks induced, and the meat expelled. Meckel 
injected two grains of this salt, dissolved in water, into the veins of a woman, 
to restore suspended animation from immersion in water. Lastly, cold water 
has been injected into the umbilical vein in cases of retained placenta 6 . 

In some obstinate and dangerous diseases this operation is admissible as a 
last resource; for example, in cases of poisoning, in hydrophobia, in 
malignant cholera, &c. As plethora appears to d imini sh absorption, it has 
been proposed to throw tepid water into the venous system in cases of narcotic 
poisoning, and thus to cause artificial plethora, in order to prevent the occur¬ 
rence of the symptoms of poisoning by stopping absorption. Vemiore found 
that three grains of nux vomica produced no effect when applied to a wound 
in a dog, into whose veins water had been thrown;»an# he asserts, that by 

1 Philosophical Transactions for the year 1744. 

2 Dictionary of Practical Surgery, art. Paracentesis. 

3 See Paul Scheol’e work, entitled “ Die Transfusion des Mats md Einspriitzuny der Artsneyen 
in die Adcrn,’’ {Copenhagen, 1802: Hweiter Baud, 1803. 

4 Philosophical Transactions for 1665, vol. i. p. 131. 

6 For further information on the history of this operation, consult Seheel’s work, before quoted; 
also Dieifcnbach’s emsg, " Ueher die Transfusion des Blais md die Infusion der Arzneien, 1833 ; 
or Marx’s "Die Lehre von dmtBiflen,” 1827 and 1829. 

* British and Foreign Medical Review, Jan. 1 Stiff, and Jan. 1838. 
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the early use of aqueous injections we may prevent the development of con¬ 
tagious diseases. Magcndie proposed the injection of tepid water into the 
veins for the relief of hydrophobia. The operation was first performed at the 
Hdtel-Dieu, at Paris, in October, 1823; the convulsions were stopped, but 
the patient died in a day or two afterwards. This operation has been several 
times repeated, and with the same results. In June, 1832, I tried it on a 
patient (afflicted with this terrible disease) under the care of the late Mr. 
Dennett, of the Commercial Iioad: the patient was a boy about nine years of 
age; he was nearly insensible at the time I performed the operation. 1 threw 
in about one quart of tepid water without any obvious ell'ect on the pulse: 
no convulsions were subsequently observed, but thn patient died in a few 
hours. Saline solutions were injected into the veins in malignant cholera, 
and often with apparent advantage (see the article on tiodii Chloridum). 
Purgatives, narcotics, &c. have been thrown into the veins by different 
physiologists, and in most cases the effect,s* observed were similar to, though 
more powerful than, those produced when these agents were administered by 
the stomach. To this statement, however, the oils are an exception; for 
when injected into the veins in large quantities they interrupt the circulation, 
and produce a kind of asphyxia. 

7. On the Classification of Medicines. 

In some works on medical botany, which contain figures of the plants 
employed in medicine, the authors have not followed any arrangement, in conse¬ 
quence, I presume, of the impossibility of procuring specimens in regular order. 

This is the case in the following works :— 

II'. IFvodoille, M.D.—Medical Botany, .‘5 vols. 4to. London, 1790.—A Supplement to 
the Medical Botany, 4to. London, 1794. [In the second edition of this work, 
published in 1S10, the subjects were arranged according to their natural orders.— 
The third edition, in 1832, by Dr. Hooker and Mr. Spratt, was, in fact, tbe second 
edition with a new title and an additional volume.] 

J. Bigelow, M.l).—American Medical Botany, 3 vols. 8vo. Boston, 1817-18-20. 

H r . P. C. Barton, M.D.—Vegetable Materia M#dica of the United States, 2 vols. Mo. 
Philadelphia, ISIS. ▼ / 

/. Stephenson, M.D. and J. M. Churchill. —Medical Botany, 4 vols. 8vo. London, 
1827-31.—2d ed. in 3 vols., by G. Burnett, 1831-30. 

Mora Medica, 2 vols. 8vo. 1827. 

The large number of substances employed in the treatment of diseases 
renders some arrangement of them almost, absolutely necessary;—and 1 
conceive any order of treating them to be better than none. 

Arrangements or classifications of medicines, like those of plants 1 , may be 
divided into empirical and rational ones. 

1. Empirical Arrangement*. 

These are independent of the nature of, and have no real relation or 
connection with, the substances to be arranged. An alphabetical order, 
since it is founded on names which are arbitrary and have no relation to the 
bodies they are intended to designate, ft of this kind. Two advantages have 
been supposed to be gained by its employment: firstly, a ready reference to 
any particular substance; and, secondly, the avoidance of errors committed 
by writers who adopt other methods. But the first is more imaginary than 
real; for an index gives to any mode of classification every Advantage derived 
from an alphabetical arrangement: |nd, as each stibstance is known by a 

1 Theorie Elementaire de la Botamque, par A. P. Dc Candolle, Paris, 1819.* 
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variety of names, an index becomes as necessary to an alphabetical as to any 
other method. Like other classifications, this has its disadvantages, the most 
important of which are, that it brings together substances of the most incon¬ 
gruous natures, and separates those which agree in most of their properties; 
and from its want of order, it distracts the attention of the student, and is, 
therefore, totally unfitted for an elementary work. 

The following are some of the more important works in which medicines 
are described in an alphabetical order:— 

M. de la Beyrie and M. Goulin-— Dictionnairc raisonnd-universel de Mali ere Mfidiealc, 
t. viii. Paris, 1773. 

J . Butty- —Mat. Mcdiea antiqua et noya, repurgata et illustrata, 4to. Itotterodami, 1775. 
W. Lewis —An Experimental History of the Materia Medics, 4to. 1761.—4th edition, 
by Dr. Aikin, 2 vols. 8vo. 1791. 

Andrew Duncan, jim. M.I).—The Edinburgh New Dispensatory, 11th edit. Edinburgh, 
1826.—Supplement to the above. 1829. 

J. B. Core, M.D.—The American Dispensatory. Philadelphia, 1826. 

J. Thacker, M.D.-—The American New Dispensatory. Boston, 1810.—2d edition. 1813. 
A. 'J'. Thomson, M.D.—The London Dispensatory. London, 1811.—10th edition. 1844. 
,/. A. Paris, M.D.—Pharmacologia, 3d edition, 1820.—8th edition, 1833.—App. 1838. 
PV. Amalie, M.D.—Materia Indica, 2 vols. London, 1826. 

W. T. Brands —A Manual of Pharmacy. London, 1825.—3d edition. 1833. 

A. ChevaUier, A. Rickard, and J. A. Guillcmin —Dictionnairc dcs Drogues simples cl, 
composes, tom. v. Paris, 1827-9. 

F. P. Bulk —Die Preussisehg Pliamiakopbe, iibersetz und erlautert, 2te Anil. 2 Th 
8vo. Leipsig, 1830. 

L. Martinet —Manuel de Thdrapcutique et de Matiero Mddicale. Paris, 1828. 

F. S. Ba.tier — Traite dlemcntaire de Matierc Mddicale, tom. ii. Paris, 1829. 

F. VMcrat et A. J. De, Dim — Dictiommire universel de Mutihre Medieale et de 
Thdrapeutique Generalc, tom. vi. 1829-34.—Tom. vii., Supplement. 1846. 

L. IF. Backs and F. P. Bulk —Iiandwortcrbuch der praktisclien Arzneimittellchre, 
19 Lief. A—St. Konigsberg, 1830-37. 

G. B. Wood, M.D. and F. Bache, M.D. — The Dispensatory of the United States of 
America. 1833.—3d edition. 1836.—5th edition. 1843. 


Buchmami, W. I. —Handwortcrbuch dor praktisclien Apothokerkunst, 2 Bde. Niim- 
berg, 1837. 

A. lire, M.D.—A Practical Compendium of the Materia Mcdica, with numerous 
i Formulas for the Treatment of Diseases of Infancy and Cluldhood. London, 1838. 

B. Winkler —Vollstiindiges Real Lexicon dcr medieiniseh-|)harmaceutischen Natur- 
gescliiotc und Itohwaarehkunde, Svo. Leipzig, 1838-42. 

W. T. Braude —A Dictionary of Materia Mcdica and Practical Pharmacy, 8vo 
London, 1839. 

B.. Christiaan, M.D.—A Dispensatory, or Commentary on the Pharmacopoeias of Great 
Britain, Svo. Edinburgh, 1S4« 

G. F. Most —Encyklopiidisches Haudworterbuch dcr praktisclien Arzneimittellchre, 8vo. 
Rostoch and Schwerin, 1841. 

R. Pau/us —-TaselicnWortcrhuch der Materia Mcdiea. Untergeignctcr Bcriicksichtigung 
anch dcr in neuer Zeit ompfohlenen Arzncimittcl. Stuttg. 1841. 

Martiny Julius und Dr. Ed .—Encyklopiidic der medicinisch-pliannaeeutischcn Naturalien 
und Rolirwaarenkunde, lor Bd. A—P, Svo. Qucdlinburg und Leipzig, 1843. 


2. Rational Arrangements. 

These have an actual relation with the bodies for which they are used, and 
are the classifications, properly so called. They are founded on the properties 
of the substances treated of; consequently are as numerous as there are classes 
of properties. Thus medicines may be arranged according to their 
a. Sensible propertied (colour, taste, and smell). 

0. Natural-historical properties (external form and structure). 
y. Chemical properties. 

S. Physiological effects, 
c! Therapeutical properties. 
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a. Classifications founded on the Sensible Qualities. 

Classifications founded on the colour, taste, and odour of plants are neces¬ 
sarily very imperfect, owing to the impossibility of defining sensations. 
Moreover, their use is very limited, in consequence of these properties having 
no necessary relation to the medicinal powers (see p. 81). In the best executed 
arrangements of this kind, the denominations of many of the classes, or 
orders, are objectionable,—dissimilar bodies are brought together, and similar 
ones separated. 

The following writers have offered the best examples of this mode of 
classification:— 

Jon. Osborne, M.D.—On the Indications afforded by the Sensible Qualities of Plants 
with respect to their Medical Properties. [Contained in the Transactions of the 
Association of Fellows and Licentiates of the King’s and Queen’s College of 
Physicians, vol. v. 1828. 

A. F A. Greene *—An Essay on the Varieties, and Distinctions of Tastes and Smells, 
and on the Arrangement of the Materia Medina. [Published by Dr. Duncan, in Ids 
Supplement to the Edinburgh New Dispensatory. 1820.] 


MR. GREEVES’ CLASSIFICATION. 


CLASSES. FAMILIES. 

f). Liquid... 

2. Soft . 


ORDERS. 


). Inodorous and lNsrnn 


8. Hard. . 


1. Sweets . 


II Inodorous and Sadid] „ j iM( , rs 


[ 3, Alkalines. 
\ 4. Acids .... 

S. Salines _ 

HI. Odorous and Insipid 1. Fragrant. 

1. Sweets .... 


Pulverescent . 

Unctuous... 

Tough . 

Brittle. 

Saccharine. 

Amylaceous. 

Mucous or Unctuous. 

Faint. 

Frugous. 

Mawkish. 

Astringent.. 

Pure bitter. 

Austere. 

Styptic . 

Acrid. 

Salino-nmaro. 


IV. Onouous and Sapid .-I 


2. Bitters .• 

8. Acidous ... 

( 

4. Camphreous - 

( 

5. Spirituous . j 


Pure acid . 

Sacehnro-ncid. 
Pure Salt .... 

Sweet... 1. 

Aromalfc .... 
Saccharine.... 

Faint . 

Sweet-spicy . 
Mawkish .... 
Subastringent. 
Bitter-spicy . 
Sharp-bitter . 

Austere. 

Subacrid .... 
Acrid. 


Camphreous aromatics 

Savoury . 

Terebinthinate . 

Camphreous ,. 

Vinous . 


EXAMPLES. 

Water. 

Crcta. 

White Wax. 

Iron. 

Antimony. 

Sugar. 

Starch. 

Gum. 

Castor Oil. 

Tamarinds. 

Elaterium. 

Catechu and Alnm. 
Quassia. 

Galls. 

Sulphate of[Copper. 
Colchieum. 

Nitre. 

Potash. 

Citric Acid. 

Orange Juice. 

Common Salt. 

YeEuvv Wax. 

Saunder’s Wood. 
Honey. 

Senna. 

Caraway. 

Jalap. 

Rhubarb. 

Cascarilla. 

Aloes. 

Cinchona. 

Ipecacuanha and Musk. 
Copaiba. 

A cetum. 

Cloves. 

Pepper. 

Turpentine. 

Camphor. 

Wine. 

Alcohol. 
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.ft. Classifications founded on the Natural-Historical Properties. 

By natural-historical properties, I mean those made use of in natural 
history. They are principally external fom and structure. In living beings 
we find that peculiar structure denominated organised. The structure called 
crystalline is peculiar to mineral and other inorganised bodies. 

aa. Vegetables and Animals. 

Both the vegetable and animal materia medica are arranged according to 
the natural system in the following works:— 

J. J. Virey —Histone Naturelle des MMicamens. Paris, 1820. 

A. L. A. Fie —Cours d’IGstoire Naturelle pharmaceutique, t. ii. Paris, 1828. 

A. Richard—Mkmm d’Histoire Naturelle Midieale, t. ii. Paris, 1831. 

J. Johnstone. M.D.— A Therapeutic Arrangement and Syllabus of Materia Medica, 
12mo. London, 1835. 

E. Souheiran —Nouveau Traite de Pharmacic tMorique et pratique, t. ii. Paris, 1836. 
2nde Edition, 1810.—3e 6d. 1817. 

A. Dim —Traits do Mature Mfidieale et de Therapeutique, prdoddd de considerations 

f &adrales sur la Zoologie, et suivi de I’Mistoire des Eaux Naturelles, t. i. and ii. 8vo. 
'aris, 1847. 

Dr. Ed. Ballard and Dr. A. B. Garrod —Elements of Materia Medica and Therapeutics, 
8vo. London, 1815. 

Ph. L. Geiger —Handbueh der Pharmacic.—Phamiaecutische Botanik, 2te Aufi. neu 
bearbeitet von Dr. T. E. L. Nees von 'Esenbeck.—Pharinaceutische Zoologie, 2to 
Aufl. neu bearbeitet von Dr. Cl. Marquart, 8vo. Heidelberg, 1839. 

Dr. Cl. Marqtiart —Lehrbuch der praktisehen und theoretisclien Pharmacic, 2 vols. 8vo. 
Mainz. 1814. 

Dr. J. F. lloyln — A Manual of Materia Medica and Therapeutics, 12mo. Lond. 1817. 
As in the subsequent part of this work the vegetable and animal substances 
used in medicines will be arranged in natural-historical order, it will be 
unnecessary here to offer any examples illustrative of this classification. I 
have preferred this mode of arrangement principally on account of the great 
difficulties attending any other method, especially that founded on the phy¬ 
siological effects of medicines. 

ftft. Vegetables only. 

In the following works the vegetable substances employed in medicine are 
arranged according to their natural-historical properties:— 

J. A. Murray —Apparatus Medicaminum tarn simplicium quam praeparatorum et com- 
positorum, vol. v. Gotting®, 1776-S9.—Post mortem auetor. edid. L. G. Althof, 
vol. vi. Gotting®, 1792. 

A. P. De Candolle— Essai sur les Proprietes Medicates des Plantes, comparees avec 
leurs Formes ExtSrieurs et leur Classification Naturelle, 1801.—2d Edition. Paris, 
1816. 

A. Richard —Botaniquc M£dicale. Paris, 1823. 

P. J. SmylUre —Phytologie-pharmaeeutique et Medicale. Paris, 1829. 

J. ff. Dierbach —AbWdlung fiber die Arzneikrafte der Pflanzen vergliohen nfit ihrer 
Struetur und ihren cUemisebcn Bestandtbeilcn. Lemgo, 18#1. 

T. F. L. Nees von Esenbeck und C. N. Ebermaier —Handbueh der medicinisch- 
pharmaceutischen Botanik, 3 Th. Dfisseldorf, 1830-32. 

V. Fr. Kodeklzky —Allgemeine medizinisch-pharmazeutische Flora, 6 Bde. Prwnie, 
1831-36. 

G. W. Bischoff— Mediciniseh-pharmaceutische Botanik. Erl. 1843, 

S. EndlicUr —Die Medicinal Planzen der osterreichisohen Pharmakopoe. Ein Hand- 
lmch ffir Aerzte and Apojheker, 8vo. Wien, 1842. 

C. F. P. von Martins — Systeina Materi* Medic® Vegetabilis Brasiliensis. Lipsiro et 
Yindeb. 8vo. 1843. 
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yy. Animals only. 

The animal substances used in medicine are arranged in natural-historical 
order in the following works:— 

j.F. Brandt und J. T. C. Ratzebvrg —Medizinische Zooloaie odcr/getreue Darstellung 
und Besckreibung der TMere, die in der Arzneimittellehre in Betracht konunen in 

■ systcmatischcr Edge hcrausgegeben, 2 Bde. Berlin, 1827-33. 

John Stephenson, M.D.—Medical Zoology and Mineralogy. London, 1832. 

Dr. T. W. C. Martins —Lehrbuch der pbarmaceutischen Zoologie. Stuttgart., 1838. 

Dr. Ed. Marling —Naturgeschic’nte der fur die Heilkunde wichtigen Thiere mit 
besonderer Riicksiclit auf Pharmacologie, Pathologie und Toxicologic, 8vo. Darm¬ 
stadt, 1847. 


SS. Minerals only. 

I am unacquainted with any pharmaceutical work in which the inorganised 
substances of the materia medica are arranged in natural-historical order. 
Most writers who have followed the natural system in their descriptions of 
vegetable and animal medicines, have adopted a chemical classification for the 
inorganised medicinal substances—a mode of proceeding which I shall follow 
in this work. In the following works on minerals a natural-historical classifi¬ 
cation is observed:— 

F. Mohs —Treatise on Mineralogy, translated by W. Haidinger, 3 vols. Edinb. 1825. 

Robert Allan —Manual of Mineralogy. Edinburgh, 1834. 

J. D. Dana —A System of Mineralogy, comprising the most recent Discoveries, 
2d edition. New York, 1844. 


CkTSTALLOGRAPHICAL CLASSIFICATION OF PHARMACEUTICAL SUBSTANCES. 

Modern erystallographers 1 arrange crystalline forms in six groups, called systems, each 
of which comprehends all those forms which agree in the nmnber, length, and direction of 
the axes. These six systems may be conveniently arranged in two classes, as follows:— 


CLASSES. 

1. Earn axed ok Monometjuc 


II. GKEQVIAXES 


fa. Dimetric 
I 0. Trimetric 


SYSTEMS. 

. . 1. The Regular or Cubic. 

Quadrat#. 2. The Square Prismatic. 

Hexagonal .... 3. The Rhombohedric. 

Erect. 4. The Right Prismatic. 

Oblique. 5. The oblique Prismatic. 

Doubly-oblique 6. The Doubly-obliquc Primatic. 


1 For further details, the reader is referred to the following works:— 

1. Elements der Krystattographie, nehst einer tabellarischen Veiersicht der Mineralien nach 
den Krystallformen, von Gustav Bose, Zweite Auflage. Berlin, 1888. [A French translation 
of the first edition was published in Paris, 1834.) 

2. A Treatise on Crystallography, by W. H. Miller, M.A. F.R.S. &c. Cambridge, 1839. 

3. A System of Crystallography, with Us application to Mineralogy, by John Joseph Griffin. 

Glasgow, 1841. * 

4. Encyclopedia Metropolitans, art. Crystallography, by Mr. Brooke. 

5. TabeUe Uber die natUrlichen Abtheilvngen der verschiedenen Crystallisationssysteme, 

nach Prof. C. S. Weiss, fiir Vorlesungen zusammengestellt und durcb Figuren erlantert von 
Dr. J. T. C. Ratzeburg. , ,» 

6. Le Eigne Mineral ramene aux MHhodes de I’Histoire Naturelle, par L. A. Necker, 
tome 2. Paris, 1835. 

7- El&menies de Crystallographis, par M. J. Miiller, traduits de Tallemand et annot& par 
J. Niekles. Paris, 1847. , 

8. Erects de Crystallographic, sum d’une Methods simple d’Analyse au Chaltmeau, d'apris 
dee Lefonsparticuliires de M. Laurent. Paris, 1847. 
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Class I. —Equiaxed or Monomelric 1 Crystals. 

(Isometric? Crystals.) 

Celabactees. — Geometric: three rectangular and equal axes. Optical: refraction 
single. Thermotic : expansion by heat equal in all directions. 

*„* As the refraction of this class is single, the crystals present no rings when tested by 
polarised light. 

System 1.—The Regular System. 

(Tessular system, Mohs; Octahedral System, Miller. Tctrahedric, Cubic, Equal-membered, or 

Equal-axcd System. 

Ciiaractebs. —Those of the class. 

P’orrns. —To this system belong the cube, the regular ocloltedrow, the rhombic dodecahedron, 
and the regular tetrahedron. 


Tib. 17. 



Four forms of the cubic system; viz. cube, 
regular tetrahedron, rhombic, dodeca¬ 
hedron, and regular octahedron. 
a a, h l, c c, The three rectangular equal 
axes. 


Tig. 18. 



Octahedron. 


Tib. 20. 



Cube. 


Tig. 19. 



Dodecahedron. 


Tig. 21. 



Regular tetrahedron. 


Examples. —The following substances belong to this system:— 


Diamond. 

Gold. 

Phosphorus. 

Platinum. 

Potassium. 

Arsenious Acid. 

Sodium. 

Magnetic Oxide of Iron. 

Bismuth. 

Chloride of Ammonium (Sal Am¬ 

Lead. 

moniac). 

Cadmium. 

Chloride of Potassium. 

Titanium. 

Chloride of Sodium. 

Iron. 

Chloride of Silver. 

Copper. 

Iodide of Potassium. 

Mercury. 

Iodide of Sodium. 

Silver. 

Bromide of Potassium. 


Bromide of Sodium. 

Bromide of Silver. 

Fluoride of Calcium. 

Sulphurct of Lead (Golem). 
Sulphuret of Silver. ■ 
Bi-sulphuret of Iron ( Mundic). 
Sulphuret of Zinc (Blende). 
Sulphuret of 'I'm (Tin 1)/riles). 
Nitrate of Lead. 

Nitrate of Baryta. 

Nitrate of Strontian. 

Alum. 


Class II.— Uneguiaxed Crystals. t 

Ciiabactebs. — Geometric : not three rectangular and equal axes. Optical: refraction 
double. Thermotic : expansion not equal in all directions. 

%* As the refraction of this class is doable, the crystals present, in certain directions, rings 
when tested by polarized light. 


1 Monomctric, from yivos, out, and ixhpav, a measure —axes of one kind or measure. 
3 Isometric, from liras, equal, and /itrpoy, a measure —axes equal. 
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a. Dimetric 1 Crystals. 

Characters.— Geometric: axes of two kinds; at least, two equal axes. Optical: 
refraction double in all directions except one (one axis of double refraction). Thermotic: 
expansion equal in two directions at least. 

%* Ab the crystals of this sub-class have only one axis of double refraction, they present a 
single system of rings, intersected by a cross, when placed in the polariscope. (See 
figs. 22 and 23.) 

Pig. 22. Fig. 23. 



Single system of rings seen by looking through a slice of calcareous spar {cut perpendicular to 
the axis of the. crystal) placed in the polariscope. 

When the polariser and analyser arc at right angles to each other, the cross is a black one (fig. 22, 
A, ii, c, i>); but when the positions of the polariser and analyser coincide, the cross is a while one 
(fig. 23, E, F, G, H). 

System 2.—Square Prismatic System. 

(Pyramidal System, Mohs and Miller. The 2- and 1-axed System, Rose. The 4-mcmbercd System.) 


Characters. — Geometric: axes three, rectangular; only two equal. Optical: refrac¬ 
tion double in all directions except one (one axis of double refraction). Thermotic: 
expansion equal in two rectangular directions only. 

i'oitMS.—To this system belong the octahedron with a square base, and the right square 
prism. 

Pig. 24. Pig. 25. Pig. 26. 



iour forms of the square prismatic 
system; viz. two square prisms in 
different positions, and two octo- 
hedra with square bases. 

" a > Principal axis; bb, e c, secondary 
axes. 



Square octahedron. 



Square prism. 


Pig. 27. 





Combination of the octahedron and prism. 


1 Diinctric, from S/s, twice , and ptrpov, a measure — axes of two kinds. 
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Examples.—T he following substances belong to this system :■ 


Peroxide of Tin (Tinstone). 
Chloride of Mercury (Calomel). 
Sulphuret of Copper and Iron 
(Copper Pyrites). 

Bicyauide of Mercury. 


Ferrocyanide of Potassium. 

Acid Triphosphate of Potash and 
Water. 

Acid Triphosphate of Oxide of 
Ammonium and Water. 


Acid Triarseniate of Potash and 
Water. 

Add triarseniate of Oxide of 
Ammonium and Water. 


System 3.—Bhombohedric System. 


(Rhombohcdral System, Miller. The 3- and 1-axed System, Hose) 


Characters. — Geometric: axes four; three equal to one another, and placed in one plane, 
crossing at angles of 00°; the fourth axis differs from the others in length, and is perpen¬ 
dicular to them. Optical: refraction double in all directions except one (one axis of double 
refraction). Thermotic: expansion equal in the directions of the three equal axes only. 

Forms. —To this system belong the rfmibohedron (frequently called a rhomboid), the 
hexagonal prism, and the scalenohedron. 

Fig. 28. * Fig. 29. Fig. 30. 



Three forms of the rhombohedric sys¬ 
tem ; viz. the hexagonal prism, the 
scalene dodecahedron, and the rhom- 
bohedron. 

a a, The principal axis; l i, c c, d d, Combination of the rliom- 
secondary axes. bohedron with the hex¬ 

agonal prism. 




Hcxagoual prism. 


Fig. 32. 



Scalenohedron. 


substances belong to this system:— 


Examples. —The following 

Antimony. 

Arsenicum. 

ZincP 

Tin? 

Plumbago. 

Ice. 

Oxide of Zinc. 

Sosquioxide of Iron (Specular 
Iron). 


Sulphuret of Mercury (Cinna¬ 
bar). 

Sulphuret of Iron (Magnetic 
Pyrites). 

Chloride of Calcium. 

Carbonate of Lime (Calcareous 
Spar). 

Carbonate of Magnesia (Mag¬ 
nesite). 


Carbonate of Lime and Magnesia 
(Dolomite). 

Carbonate of Protoxide of Man¬ 
ganese (Diatlogite). 

Carbonate of Zinc (Calamine). 
Carbonate of Iron (Spathic 
Iron). 

Nitrate of Sodn. 

Hydrate of Magnesia (Brucite). 


$. Trimetric 1 Crystals, 

Characters.— Geometric: axes three, unequal. Optical: refraction double in all 
directions except two (two axes of double Refraction). Thermotic: expansion unequal in 
three directions. 

As the crystals of this subclass have two axes of double refraction, a double system of 
■ rings, intersected by bands, is seen when they are placed in the polariscope (see tigs. 33 
and 84). * 


1 Trimetric, from rpis, thrice, and pivpov, a measure —axes of three kinds. 
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Pie. 33. Fie. 34. 



Double system of rings seen by looking through a slice of nitre (cut perpendicularly to the 
prismatic axis of the crystal), placed in the polariscope. 

When the polarisor and analyser are at right angles to each other, the cross is a black one (fig. 83, 
a, n, c, »); hut when the position of the polariser and analyser coincide, the cross is a white one 
fig. 34, K, i, a, h). 

System 4.—Right Prismatic System. 

(Prismatic System, Miller. The 1- and 1-uxed System, Rose. The 2- and 2-membcred System.) 

Characters. —Geometric: axes three, rectangular, unequal. Optical .- refraction double 
in all directions except two (two axes of double refraction). Thermotic: expansion 
relatively unequal in the directions of all the axes. 

Forms. —To this system belong the octahedron with a rectangular base, the right 
rectangular prism, the octahedron with a rhombic base, and the right rhombic prism. 

Fig. 35. PlG - 36 ‘ 37. 



« ”, Principal or prismatic 
l 6, c c, secondary axes. 

Examples. —The following 
Iodine. 

Sulphur (native). 

Selenium? , 

Hinoxide of Manganese {Pyro- 
lusite). 

Teroxidc of Antimony (White 
Antimony). 

Chloride of Barium. 


8X18 * Octahedron with a rhom- Right rhombic 

bic base. prism, 

substances belong to this system:— 

Bichloride of Mercury (Corro- Arsenical Pyrites (Mispicket). 

sive Sublimate). Sulphuret of Bismuth. 

Tersulphuret of Antimony (Gray Bisulphate of Potash. 

Antimony). Sulphate of Potash 1 . 

Tersulphuret of Arsenicum (Or- Sulphate of Magnesia. 

piment). Sulphate of Zinc. 

Bisulphnret of Iran (Radiated Sulphate of Baryta (Heavy 
Pyrites). Spar). 

[Continued. 


The common bipyramidal crystals of sulphate of potash are composite crystals made up of several 
crystals belonging to the right prismatic system agglutinated so as to form bipyramidal dodecahedra, 
simulating the crystals of tike rhombohedric system (Brewster). 
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Sulphate of Strontian (Celes- 
tine). 

Sulphate of Lead (Prismatic 
Lead Spar). . 

Sulphate of Anunonia. 
Perchlorate of Potash. 

Nitrate of Silver. 

Nitrate of Potash. 

Carbonate of Potash. 
Bicarbonate of Ammonia with 
2i HO. 


Bicarbonate of Potash. 
Carbonate of Lime ( Arroyo - 
nile). 

Carbonate of Lead ( White-Lead 
Ore). 

Carbonate of Baryta ( Witherite ). 
Carbonate of Strontian ( Siron- 
timite). 

Fcrridcyanide of Potassium. 
Acetate of Baryta. 

Acetate of Lead. 


Bitartrate of Potash (Cream of 
Tartar). 

Tartrate of Potash and Soda 
(Rochelle Salt). 

Tartrate of Potash and Anti¬ 
mony (Emetic Tartar). 

Citric Aoid. 

Morphia. 

Codeia. 

Narcotina. 

Asparagine. 


System 5.—Oblique Prismatic System. 

(The 2- and 1-membercd System, Hose.) 

Characters. — Geometric: axes three, all unequal; two of them cut one another 
obliquely, and are perpendicular to the third. Optical ; refraction double in all directions 
except two (two axes of double refraction). Them otic: expansion in tbc direction of 
the axes relatively unequal. 

Forms. — To this system belong the oblique octahedron with a, rectangular base, the 
oblique rectangular prism, the oblique octahedron with a rhombic base, and the oblique 
rhombic prism. Mr. Brooke 1 refers the right oblique-angled prism to this group. 

Fig. 40. Fig. 41. Fig. 42. 






mu 


Four forms of the obliqnc prismatic 
system; vis. oblique rectangular 
prism, oblique rhombic prism, ob¬ 
lique rectangular octohedvon, and 
oblique rhombic oetohedron. 
a a, Principal axis; b h, c c, secon¬ 
dary axes. 


Oblique oetohedron with a 
rectangidar base. 

Fig. 43. 


Oblique rectangular 
prism. 

Fig. 44. 




Oblique oetohedron with a 
rhombic base. 


Oblique rhombic 
prism. 


The following substances belong to this system 


Sulphur (by slow cooling). 
Bisulphuret of Arsenicum (Re 
algar). 


Triphosphate of Soda and Basic 
Water (Rhombic Rhasp hate). 
Borax (Tinea/). 


Oxysnlphuret of Antimony (Red Carbonate of Soda. 


Antimony). 

Sulphate of Soda. 

Sulphate of Iron. 

Sulphate of Lime (Selenite) 
Chlorate of Potash. 


Sesquicarbonate of Soda (Trona, 
Acetate of Soda. (Urao). 

Acetate of Copper. 

Acetate of Zinc. 

Binacetate of Copper. 


ltinoxalatc of Potash. 
Cinnamic Acid. 

Succinic Acid. 

Tartaric Acid. 

Oxalic Acid. 

Sugar. 

Crystals from Oil of Cubebs. 


System 6.—Doubly-obliqne Prismatic System. 

(The 1- and 1 -numbered System, Rose.) 

CaAKACTERS.—Geometric .- axes three, all unequal, and oblique-angular to one another. 
Optical : refraction double in all directions except two (two axes of double refraction). 
fiqsrmotic : expansion in the direction of the axes relatively unequal. 


1 Encyclopedia Metropolitana, art. Crystallography 
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Fob ms.—T o this system belong the daubly-oblique oetohedron and the doubly-oblique prism,' 
Fig. 45. 



tem; viz. two doubly-oblique prisms, 
raid two doubly -oblique octohcdra. 

«,ii,Principal axis; bb,cc, secondary 


axes. 

Examples.—T he following substances belong to this system -.— 

Jiorncic Acid. Gallic Acid. Sulphate of Copper Nitrate of Bismuth, 

I’arotartario Acid Sulphate of Protoxide of {Blue Vitriol). Quadroxulate of Potash. 

(Itacemie Acid). Manganese with 5 HO. Sulphate of Cinchouia. Succinate of Ammonia. 

Isomorphism. —I have already (p. 81) had occasion to allude to the 
relation which Dr. Blake believes to exist between isomorphism and the 
physiological effects of crystalline substances. 

tt. Artificial Method of Linnaeus. 

This appears to me the best place for noticing those pharmacological works 
in which the Linnsean artificial method of arranging plants is followed. 

Car. A. Linne —Materia Mcdica, cd. 4a cuvantc J. 0. D. Schrebcro. Lipsue ct 
Erlang®, 1782. 

P. J. Bergins —Materia Medica e Kegno vegetabili, 2 tom. ed. 2nda. Stockkolmi®, 1782. 

P. L. Geiger —Handbuch der Pharmacie, 2 Bdc. Heidelberg, 1829. ("The second 
edition is arranged in natural-historical order.] 

A. A. da Siloeira Pinto —Pharmacograpkia do‘ Codigo Pharmaceutico Lusitano. 
Coimbra, 183(3. 

iff. Methods founded on the Parts of Organized Beings employed. 

In some works, the vegetable and animal substances employed in medicine 
ore classified according to the parts used; as barks, roots, seeds, secretions, &c. 

B. A. Vogel —Ilistoria Materia Medic®. Ludg. Batav. et Lipsise, 1758. 

C. Alston, M.D.—Lectures on the Materia Mcdica, 2 vols. London, 1770. 

J. C. Ebemaier, M.D.—Tasehenbuch'der Pharmaoic. Leipzig, 1809. 

iV. -/. B. G. Gnibourt —Histoire abr£gde des Drogues simples, 2de ed. Paris, 1826.— 
Sine ed. 1836. 

Br. F. Goebel and Dr. G. Kunze —Phannaceutische Waarenkunde. Eisenach, 1827-29. 

*1832^ ^ J ^® ) '^“-' , T'® rua( ht ss der Pharmakognosie des Pflanzenreiches. Erlangen, 

y. Classifications founded on the Chemical Constituents. 

The difficulties attending the analysis of organised substances present a 
great obstacle to the formation of a chemical classification. Most of the 
writers who have attempted ah arrangement of this kind are Germans. 

Donald Monro — A Treatise on Medical and Pharmaceutical Chemistry, and the Materia 
Mediea, 3 vols. London, 1788. * 

F- J. Voltelen —Pbarmacologia universe, 8vo. Lugd. Bat. 1797-1802. 
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C. ff. PfaF—System der Materia Medica nach chemiscben Prinoipien mit Mcfcsieht 
auf. d. Saul. Merkraale und d. Heiiverhaltnisse der Arzneimittel, 7 Bde. Leipzig, 
1808-24 

F.A. C. Grm —Handbueh der Pharmaoologie, 3te Aufi. herausgegeben von Berkardi 
und Buckholz, 2 Bde. Halle u. Berlin, 1813. 

F. G. Foigtels— Vollstfiad. System der Arzneymittellehre, herausgegeben von Kuhn, 

4 Bde. Leipzig, 1816-17. * . 

C. W. Hufeland —Conspectus Materiffi Medic®. Berolini, 1816.—Edit. 2. 1820.— 
Edit. 3. 1828. _ . ■ 

G. V. Schmrtze —Pharmacologische Tabellen, odcr systematisohe Arzneimittellehre 
in tabellarischer Form. fol. Leipzig, 1819-25.—2 Aufl. 1833. 

G. A. Richter —Ausfiihrliehe Arzneimittellehre. Handbueh fiir praktische Aerate. 

5 Bde. u. 1.—Suppl. 1826-32. 

Z. A. Kraut —Wisseiuschsftliehe IJebersicht der gesammten Heilmittellehere. Getting. 
1831. 

/. F. Sohernheim —Handbueh der praktischen Arzneimittellehre, 4to. Berlin, 1841.— 
5te Ausg. Berlin, 1844. 

As an example of a chemical classification, 1 shall select that of Schwartze, and 
must refer the reader to the late Dr. Duncan’s (jun.) Edinburgh Dispensatory, 
11th edit. p. 172, for Pfaff’s chemical classification of the vegetable materia 
medica. 

SCHWAKTZE’S CLASSIFICATION. 


Div. • 

1. Aqua communis. 

2. Gummosa, mueila- 

ginosa. 

3. Faiinosa, amylacea. 

4. Gclatinosn. 

5. Albnminosn. 


Div. 

6. Saccharins. 

7. Pinguia-oleosa. 

8. Extractive amara. 

9. Adstringeutia sen 

Taanica. 

10. Ahherta-oleosa. 


Div. 

11. Resinosa. 

12. Narcotiea. 

13. Spirituosa 

14. Acida. 

15. Alcalina. 

16. Salinn. 


Div. 

17. Metallica. 

18. Corpora simplicia, 

soiida, non me- 
tallica. 

19. Kalia sulphurata. 

20. Sapones. 


It will be observed that the author has not always founded his divisions on the 
chemical properties of medicines; since some of them refer partly or wholly to the effects 
produced Dy these agents on the body. The nomenclature is not always perfect: thus* 
bis seventeenth class is called “ Metallica,” as if it alone contained metallic substances! 
whereas divisions fifteen and sixteen also contain them. Again, some of the divisicawp 
for example “Resinosa,” contain substances whose effects are most dissimilar; while 
substances of analogous operation are placed in separate divisions. 


aa. Inorganic Substances. 

The mineral and other inorganic substances of the Materia Medica are 
arranged chemically in the following works:— 

J. F. Gmelin —Apparatus Medicaminuin. P. H. Jtegnum Minerale complectens, 2 vols. 
8vo. Goettingas, 1795-6. 

J. Stephenson, M.D.—Medical Zoology and Mineralogy. Lond. 1832. [See ante, p. 133.] 
Geiger’s Handbueh der Pharmacie—Pharmaceutisdie Mincralogic, von P. L. Geiger, 
2te Aufl. neu bcarbeitet von Dr. Glamor Marquart. 1838. 

Cl. Marquart —Lehrbuch der praktischen und theoretischen Pharmacie. Pharma- 
ceutische Mineralogie (in the first volume). Maduz, 1844. 

M. A. Richard —Precis Eldmentaire de Mineralogie, contenhnt des notions generates 
sur la ^Mineralogie, et la description de toutes les especes employees dans les Arts 
etjparticulierement la Medecine. Parts, 1835: 

Dr. K Ballard and Dr. A. B. Garrod —^Elements of Materia Medica and Therapeutics. 
London, 1845: [See ante, p. 136.] 

Dr. J. F. Rogle —A Manual of Materia Medica and Therapeutics. London, 1847. [See 

The inorganic substafibes of the present work are arranged , on chemical 
principles. 
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Hi Classifications founded on the Physiological Effects Iff Medicines. 

As the ultimate object of all our inquiries into the Materia Medica is to 
obtain a knowledge of the mode of operation of medicinal substances, it follows, 
that the most desirable and useful, because the most practical) classification of 
these agents, would be that founded on the similarity of their effects. But 
so many difficulties exist in the way of producing such an arrangement—so 
much remains yet to be determined with respect to the nature of the modifi¬ 
cations impressed on the organised tissues by the influence of medicines—that 
it must be evident to every one who attentively studies the subject, that iu the 
present state of our knowledge, no such classification can be satisfactorily 
effected. ' , 

Physiological classifications are variously formed. Those that I am 
acquainted with may be reduced to six groups or classes. Thus, they may 
be arranged :— , 

1. According to the general quality of the effects. 

2. According to Brtmonian principles. 

3. According to the doctrine of contra-stimulus. 

4. According to the doctrine of Broussais. 

5. According to chemico-physiological principles. 

6. According to’ the part affected. 


1. According to the General Quality of the Effects. 

These, arrangements are founded on the nature, quality, or general 
character of the effects ; as in the following works :— 

IP. Cullen, M.D.—Treatise of the Materia Medica. Edinburgh, 1789. 

It Pearson, M.D.—A Practical Synopsis of the Materia Alimentaria and Materia 
Medica. London, 1808. 

■ C. I. A. Schwilgut —Traits deMatihre MGdicalc, 2 tom. Paris, 1818. 
ti : J. Animann —Chirurgisehe Arzncimittellehre, 6te Aufl. von A. Kraus. 1818. 

J- Armmmn —Praktische Arzneimittcllehre, 6tc Aufl. von L. A. Kraus. 1819. 

T- M-D.—An Introduction to Medical Literature, art. Pharmacology, 2d edition. 

J. B. G. Barbier —Trait4 Mementaire de Mature Medicate, 2ndo 6dit. 3 tom. Paris, 
1824.—4e Mil. 1837. 

K. Chapman, M.D.—Elements of Therapeutics and.Materia Medica, 4th edit. Phila¬ 
delphia, 1825. 

Dr. Nuttall —Lancet, vol. ix. p. 578. 

M . M. Edwards and P. Vavasseur, M.D.—Manuel de Mati&re M6dicale. Paris, 1826.— 
English Translation, by Davis. 1831. 

C. Sundelin —Handbuch der speciellcn Heihnittellehrc, 2 Bde. 3te Aufl. 1833. 

BAm^Murray, M.D.—A System of Materia Medica and Pharmacy, 5th edit. Edinb. 

A. Duncan., M.D.—Physiological Classification of the Materia Medica. In the Suu- 
plement to the New Dispensatory, 11th edit. 1829. s 

J. IPsndt —Praktische Alateria Medica. Breslau, 1830.—2te Aufl. 1833. 

F. Foy —Cours de Pharmaeologie, 2 tom. Paris, 1831. 

A. T Thomson, M.D.—Elements of Materia Medica and Therapeutics, 2 vols. 1832.— 
2d edit, in 1 vol. 1835. 

A. S. and K. D. Sckroff— Jurzneimittellehre mid .Bcceptirkunde. Wien. 1833. 

A. Trousseau et U. Pidoux —Traits de Thdrapeutique, ler tom. Paris, 1836; 2nd 
tom. Ire part. 1837; 2e part. 1839.—2e Mit. 1841. 

C. G. Mitscherlieh —Lehrbuch der Arzneimittellehre, Ire Bd. 1837-1840; 2er Bd. 
1846-1847, Berlin. * 

' VOL. I, 
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Carl lleinr, Schultz* (SchuHzenstcin )—Natiirlichos System dor allgemeincn rbarmakologie 
nach. ddla Wirkungsorganismus dor Arzneicn, 8vo. Berlin, 1840. 

F. Oesterlen —Handbuch tier Arzneimittellchre, 8vo. Tubingen, 1845.—2te Anil 1847. 
Dr. J. M. Neligan —Medicines, tbeir Uses and Mode of Administration, 8vo. Dublin, 
1844.—2d edition, 1847. 

As examples of this kind of classification, I subjoin those of Duncan, 
Sundelin, C. G. Mitscherlich, and Schultz. 

DR. DUNCAN’S PHYSIOLOGICAL CLASSIFICATION OF Till? MATERIA MEU1CA. 
External agents act— 

T. By nourishing the body , . AIJMENTA. 

{a) Drink.. Lotus. 

When they act medicinally . 

(£) Food ... Cibi. 

When they act medicinally . 

II. By evacuation. EVACUANT1A. 

(«) By the skin insensibly . 

By the skin sensibly.I. 

(li) Bv the rnnrous membrane 

Of the nostrils . 

Of the lungs.,. 

Of the stomach. 

Of the intestines . 

Of the uterus . 

(r) By glandular secretion 

The kidneys . 

The salivary glands . 

Til. By exciting the vital powers . STIMULANT1A. 

(«) Chiefly of theparts to which they areapplied. TOP1CA. 

Applied externally 

Causing redness . 

Causing serous secretion . 

Causing purulent secretion . 

Administered internally 
Condimf.nta when alimentary 

When acting medicinally ... 

(1) Of the system generally . GENERALI A. 

(«) Obscurely, but more durably. PERMANENTIA. 

Producing no immediate obvious effect. 

Constricting fibres and coagulating fluids . 

(i) More evidently, bufless durably ... TRANSITORIA. 

Acting on the organic functions. 

Acting on the mental functions. 

TV. By depressing the vital powers . DEPRIMENTIA. 

Acting on the organic functions ... 

Acting on the mental functions . 

V. By chemical influence on the fluids .. CHEMICA. 

Acidifying ... 

Alkalizing . 

A very cursory examination of the substances placed by the author under 
each of the above classes will satisfy^ the most superficial observer, that this 
classification does not, in a large number of instances, effect that which it 
proposes to do; namely, to arrange together "substances according to the 
effects which they produce in a state of health. ” For example, under the 
head of diaphoretics and sudorifics we have mustard, copaiva, opium, ipe- 


Duausntia. 

Demuuientta. 

Diapiiokktica. 

SUDORIFICA. 

Ekbstna. 

K\ VECTOR ANTI A. 

Emetica. 

CatUartica. 

Emmenaoooa. 

Diuretioa. 

Sialogoga. 


RuBEKAOIKNTIA. 

Vesicaxtja. 

SumJBANTIA. 


Cauminativa. 


Tonic a. 
Astringentia. 

Calefacientia. 

Inebiuantia. 

Refkigbbantta. 

Naecotica. 

Acida. 

Alkalina. 
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cncuanha, alcohol, antimony, ammonia, and mercury; aniont? narcotics are 
opium, nux vomica, foxglove, saffron, and colchicum; in the class sialogogues 
we have'horseradish, tobacco, and mercury. Now, no one will pretend to 
affirm that the substances thus grouped together operate in an analogous 
maimer on the system, or that their effects are similar. 


SDNKELIN’S CLASSIFICATION. 


A. Agents Which lessen vi- 
TAI.ITY, AND AJIK ADAPTED 
POll AN ABNORMAL AUG¬ 
MENTATION OP IT. 

I. Debilitating agents adapted 
for gen. nine hypersthenia. 

a. Agents dimiuisliing the 
blood and fluids. 

1. Bloodletting. 

2. Antiphlogistic pur¬ 

gatives. 

0. Debilitating agents in a 
limited sense—temper- 
ants. 

r. Agents which abstract 
heat. 

11. lirlu&ants adapted for ab¬ 
normal tension of Jibres, and 
fur augmented irritability 
ami sensibility. 

a. Oleaginous substances. 

b. Mucilaginous,amylaceous, 

and albuminous sub¬ 
stances. 

e. Saccharine substances. 


13. Alterative agents adapt¬ 
ed FOR AN ALTERATION OF 
VITALITY. 


1. Resolvents adapted for an 
alteration of vitality from 
material causes. , 

a. Solvents. 

b. Absorbents. 
e. Liquefacients. 

d. Irritating resolvents. 

e. Strengthening resolvents. 

1. Excitants. 

2. 'I'onics. 


TI. Evacuanls adapted for re¬ 
tentions. 

a. Emetics. 

b. Purgatives. 

r. Emmenagogues. 
d. Diuretics. 

c. Diaphoretics. 

f. Diaphoretico-diuretics, or 

t he so-called purifiers of 
the blood. 

g. Cutaneous irritants. 

h. Anthelmintics. 

Ill* Alteratives adaptedfgr al¬ 
tered sensibility and irrita¬ 
bility. q 

a. Narcotics adapted for hy- 
persestbesis and convnl- 
sability. 

1. Depressing narco¬ 

tics. 

2. Exciting narcotics. 

3. Resolvent - acronar- 

colies. 

4. Acronarcotics. 

5. Bitter poisonous 

narcotics. 

6. Metallic substances. 


C. Agents which augment 

VITALITY, AND ARE ADAPT¬ 
ED FOR APPARENTLY OR 
* ACTUALLY LESSENED VI¬ 
TALITY. 

I. Irritants adapted for torpid 
debility, 
a. Resolvents. 
h. Drastics. 

c. Acrids. 


II. Strengthening agents adapt¬ 
edfor true debility. 

a. Animating, analeptics. 

b. Exciting - animating 

agents. 

e. Exciting-strengthening 
agents. 

1. Carminutives. 

2. Aromatic herbs. 

3. Powerful excitants. 

4. Balsamies. 

5. Irritatiug excitants. 

6. Empyreiunatic 

agents. 

7. Spices. 

8. Exeiting irritants. 

d. Tonics. 

1. Consolidating 

agents. 

2. Tonic bitters. 

3. Astringents. 

4. Antiseptics. 

5 Exciting tonics. 


lu this classification, the author assumes that medicines act in one of three 
ways only, viz. by lessening, by altering, or by augmenting vitality (see ante, 
P- 9fi). There is, therefore, in this arrangement, no place for agents which 
^'t simultaneously in two of these three ways: for* example, by both altering 
and augmenting vital action. This defect leads the author into many errors 
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in the details of his classification; and it will be found that most of the 
agents placed in the third division (C) are, in reality, referable to the second 
division (B), on account of their alterative action. 

DK. C. G. MITSCHIRLICH’S CLASSIFICATION. 


1 st Class—Medicamenta tonica. 

Order I. Araara. 

II. Adstringcntia. 

111. Fern proparata. 

Appendix — Mangancsii prieparata. 
TV. Frigus. 

2 d Class—Medicamenta emollientia et 
nutrientia. 

Order I. Mucilaginosa. 

II. Amylacea. 

HI. l'inguia et oleosa. 

JV. Albuminosa et caseosa. 

V. Gelatinosa. 

VI. Saccharins. 

VII. Color humidus. 

3 d Class—Medicamenta excitantia. 
Order I. Tonico-cxcitantia. 

II. Excitants which promote digestion. 

III. Excitants which promote the secre¬ 

tions and excretions. 

IV. Excitants which affect the brain and 

spinal cord. 

V. Calor siccus. 

Appendix —Camphor, arnica, sul¬ 
phur, carburet of sulphur, cm- 
pyroumntic oils, electricity. 

4 th Class—Medicamenta acria. 

Order 1. Aromata acria. 

II. Emetics acria. 

I II. Cathartics drastics sen acria. 

IV. Diuretica acria. 

V. Narcotieo-acria. 

[Emmenagoga acria are made a 
distinct order in the introduc¬ 
tion ; but in the subsequent 
division of the classes they are 
omitted.] 


5 th Class—Medicamenta temperantia. 

Order I. Aeida temperantia. 

II. Adda louica-temperantia. 

Cilh Class—Medicamenta solventia. 

Order 1. Caustien alkalina. 

II. Salia media. 

1th Class—Medicamenta narcoiica. 

Order I. Agents which paralyse the activity of 
the whole nervous system (e. g. 
acidum hydronjanicnm). 

II. Agents which especially act on the 
spinal marrow, and at first in¬ 
crease hut soon interrupt sensation 
■ and motion (e. g. nux vomica ). 

III. Agents which especially interrupt the 

function of the brain, and also that 
of the spinal cord and sympathetic 
nerves (e. g. hyoscyamus and bella¬ 
donna). 

IV. Agents which at first change and at 

last stupefy the peculiar activity of 
the brain, interrupt the function of 
the spinal cord, and at the same 
time act as powerful alteratives on 
the sympathetic nerves (e. g. opium ). 

V. Narcotieo-acria (c. g. digitalis). 

Appendix— Medicamenta mentem 
deprimentia et alterantia (psy¬ 
chics). 

Wi Class—Medicamenta alterantia. 

Order I. The earths and their compounds. 

11. The metals and their compounds. 

9 th Class—Medicamenta incertts sedis. 


' The first part of Dr. Mitscherlich’s work, in which he gave an .outline of 
his proposed classification, was published in 1887. Several other parts, 
embracing descriptions of the first, second, third, and fourth classes, have 
subsequently appeared; and in these he has somewhqt modified the sub¬ 
divisions of the first four classes. These modifications I have embodied in 
the above table. The five latter classes remain as they were produced in 
1837. 

Dr. C. H. Schultz’s classification .— The most extraordinary modern 
classification is that of l^r. C. H. Schultz, of which. the following is an 
outline:— 
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DR. C. H. SCHULTZ’S CLASSIFICATION. 


A.mm-YTICA. Their 
action tends to the 
dissolution of life 
and structure (<iw- 
solvmtia organtca). 
They weaken and 
disorganize, and are 
opposed to organi¬ 
sation and assimila¬ 
tion. Venena. 


' 1. Plastilytica. For 
vegetative life. Me- -i 
tats, haloids. 


*i 2. ErethUvtica{ll*e- C 
inatolytica). -J 

Acids, salts, mucus. I 


1. P. morpholytica . Acting 
chiefly on the morbid vegeta¬ 
tion of cells, bones, and 
glands. 

2. Phaematica. Acting chiefly 
on the blood and vessels. 

3. P, myotica. Acting chiefly 

" on the muscles and nerves. 

4. P. lymphatica. Acting 

chiefly on the lymphatic sys¬ 
tem. They check both decom¬ 
position and assimilation. 

1. //. physoda. Acting on the 
blood-corpuscles. 

2. H. plasmatoda. Acting on 
the blood-plasma. 

1. Phrenolytica. Acting chiefly 
on the brain. 


L3. Neurolytica. 


- 2. AdtthesUytica. Senses-nar- 
cotics (paralyzing feeling and 
allaying pain). 

3. Myelolytica. Excitoparaly- 
w tica. 


The colliquescent metals: mer¬ 
cury, antimony. 


The caustic irritating metals : 

copper, arsenic, silver, gold. 
The astringent metals; iron, 
lead, zinc, bismuth. 

Iodine, bromine, chlorine, car¬ 
bon. 


Mineral acids, vegetable acids. 

Alkaline and earthy salts, mu¬ 
cus. 

Prussic acid, stramonium, hy- 
oscyamus, belladonna, dul¬ 
camara, nicotiana, amanita 
muscaria. 

Aconitum, pulsntilla, hellebo- 
rus tiiger, clematis, primula- 
cea 1 ., secale cornutum. 

Conium, cicuta, phellandrium, 
digitalis, and other scrophu- 
larinere. 


11. Anabiotioa. 
Their action teuds 
to tlie increase of 
vitality, of organiza¬ 
tion, and of anima¬ 
tion. They there¬ 
fore preserve {con- 
■ tincnlia ), organize, 
and strengthen. 


f 4. Plastibiotica. 


5. Krcthibiotica 
(Haematobiotiea). 
Aethereo-oleosa. 


''I . P. anapeptica. Influencing 
assimilation. 

2. P. anatrophica . 

3. P. m# 0 fit‘rt(anerethica). Ac¬ 
tion chiefly on the irritable 

^ organs. 

r 1. E. anapeplica (homoeotica). 
Action chiefly on the diges¬ 
tive organs and sanguifica¬ 
tion. 

2. E. pneumatoda (physoda). 
Action chiefly on the blood- 
corpuscles, the lungs, and 
heart. 

3. E. neuroda. Action through 
^ the blood on the nerves. 


1^6. Ncurobiotua. 


' Phrenobiotica. 

2. Myelobiotica. Excitocontrac 
toria. 

w 3. Aesthcsibiotica .* 


7. Plaxlagonktica. 


f 1. P. enteragoga. Laxantia, 
Bialagoga (stomiftagoga), cho- 
i lagoga. 

I 2. P. dcrmatagoga. Sudorifics. 


^ Aoonistica. 
jheir action ter 
to the productior 
a defensive proce 
as in diseases. T1 
oxcite artificial 
ver > inflammatic 
amiv.. 


T’ vui expelt 
drastica oppoget 


8. EreJ+ayonistica. 
Acria. * 


i 9. Neuragoniitica. 
^ (Neuropolytica). 


; 3. P, nephragoga. Diuretics. 

r I. K.pklogoga. Rubefacientia, 
j urentia, siippurantia. 


1.2. B. haematagoga. 


1 . Pneumonapolytica. (Expec- 
torantia, crrhina). 

- 2. Bnteropolytiea. Gastrapo- 
lytica (emetica), coliilnpoly- 
^ tica (teuesmica, eccoprutica). 


Araara. 

Gelatinosa, albuminosa, oleosa, 
farinosa. 

Adstringentia vegetabilia. 


Volatile oil, combined with 
bitter and astringent sub¬ 
stances, aromatica, cinna¬ 
mon, cloves, ginger, &c. 

The mint-like volatile oils of 
labiatte, the valerians, many 
composite. 

Volatile oil in combi nation with 
resin, bals. peruviunum, b. 
cupaivte, myrrha, olibannm, 
benzoin, gum-rcsins of um- 
bellifene. 

Opium, cannabis, humulus, 
ether, alcohol, wine. 

Strychnese, nux vomica, ignatia. 
Menispermcte, cocculns, co 
lumbo: coriaria myrtifolia. 

Moschus, castorenm, amino- 
niacalia, empyreumatica.• 

Senna, tamarinds, manna, 
geoffroya,jalapa. 

Sambucus, jacea, ammoniacal 
salts. 

Alkalia, saponcs, saponaria, 
sarza, carex arenaria. 

Euphorbiacete, thymelete (me- 
zereon), melocs majales, can- 
tbarides, phosphorus, vera- 
trineie (veratnim album, col- 
chicum), crucifcrte (sinapis 
coclilearia), piperinea; (cu- 
bebee). 

Toxicodendron, asarum, ai isto- 
locltia, taxes, snbina, junipe- 
rus, crocus, aloe, allium, 
sulphur. 

Senega, arnica, pyrethrum ac- 
meila, scilla, arum, r. ireos. 

Ipecacuanha, cainana, cueur- 
bitacefe (elaterium bryonia, 
colocyntbis), guttiferss. 
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2. According to Brunonian Principles. 


Some physicians have classified the articles' of the Materia Medica in 
accordance with Brunonian principles, I have before .(see p. 96) stated 
that Brown regarded all medicines as stimulants ; that is, as agents causing 
excitement. But lie supposed some of them to produce less excitement than 
is requisite for health; and, therefore, to be the remedies for sthenic diathesis: 
hence they were termed debilitating or antisthenic. On the other hand, 
some agents give more excitement than suits the healthy state; and are, 
therefore, the remedies for the asthenic diathesis. These he called stimulant 
ox sthenic 1 . The following pharmacological works are based pn Brunonian 
principles 2 : — 


Vensuch eincr cinfaclien praktisolicn Arzneimittellehre. Wien, 1797. 

, Pharmacopoeia Brownianu, odor Ilandbucli dor einfuchsten und wirksamsten Hoilmiftel, 
nut klinisclicu Bemerkkmgcn im (iejstc dor gelautcrten nouen Arzueilehre. Stuttgart, 


J. S. Trank —Ycrsucli ciucr theoretiseh-praktisehen Arzneimittellehre nacli den Grund 
siitzen der Erregungstheorie. Erlangen, 1S02.—2 Anil. Wien, 130:1. 

C. F. Oberreicb —Umnss eincr Arzneimittellehre nach den Grundsatzen der Errcgungs- 
theorie. Leipzig, 1803. t , 

J. J. G/iortel —Trait 6 de Pharmaeologie, basec sar latbeorie de Brown. Paris, 1806. 
F. Wurzer —Grundriss der Arzneimittellehre. Leipag, 1808. i 

J. II. Muller —Uaadbuch dor Lebpns-uud ArzneimittWlehre. Leipzig, 1809. 

J. A. Neurohr —Versuch eincr eiufachcn praktischen Arzneimittellehre. Zweitc Aufl. 
* Heidelberg, 1811. 

K. Schune —l’rukt isebe Arzneimittellehre fur Acrzte unde Wundarzte naflh den Grund- 
Satzcn der Erregungstheorie. 2 Bde. Berlin, 1 SI 5. 

4* 


3. According to the Doctrine of Contra-Stimulus. 

In the following work, the articles of the Materia Medica are arranged 
according to the doctrine of contra-stimulus:— 

O. Giaromiui —Trattato hlosofico-sperijnentale doi soccorsi terapoutici. 4 vols. 8vo. 
Padova, 1833-36. 


BIACOMINI’S CLASSIFICATION. 

Clast I. Hypersthenic*. 

Order I. Cardiaeo-vasculo-hypersthemcs : ammonia and its carbonate. 

order 2. Vascide-canhac hypersthemes: the ethers. 

Order 3. Cephahr hypersthenic*: opium, morphia, and nareotina. 

Order 4. SpinaI hypersthemes: alcohol, rum, cherry-spirit, and wine. 

Order 5. Gastro-entene hypersthenics: volatile oils, cinnamon, cloves, and nutmegs. 

Class II. Hyposthemcs or Contra-stimulants. 

Order 1. Cardiaco-vdsrulo-hyposthenic* .• hydrocyanic acid, laurel water, bitter almonds, peach 
leaves and flowers, black cherries, eantharides, digitalis, squills, colchicnm, white helle¬ 
bore, ccbadiHa, camphor, peppermint, sage, chamomile, Venice turpentine, bafentn of 
copaiva, juniper, cai-bome acid, nitre, acetate of potash, and tsparagus. 

OrderS. Vasrulo-cardiar hypos!hemes: k 

Sect. 1. Arterial vascu/o-hyposthenics: antimonials, aconite, ipecacuanha, elder flowers, 
dulcamara, sarsaparilla, nuaiacum, sulphur, sulphurct of potash, Bulphuretted 
mineral waters, ergot of rye, cinchona, willow hark, iceiand moss, and iron. 
Scot. 8. Venous vascu/o-hyposthenies : sulphuric, nitric, hydrochloric, and nitro- 


* The fVor/cs nf I)r. John Bromn, vol.ii. p. 205, 18<)i. 

- Enr.ydoptidwhfs Wurterlmrh tier mcdtntnschen Wttsenschaflen, 3 Bd. art. ArxneinatteUehre. 
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muriatic acids, chlorine, oxalic, citric, acetic, and boracic acids, mustard, 
and scurvy-grass. 

Order 3. Lymphatioo-glanrhlo-hyposthenies: mercurials, iodine, burnt sponge, bromine, chloride 
of barium, and hemlock. 

Order 4. Gastric hyposthenics: bismuth, quassia, calumba, wormwood, wormseed, gentian, taraxa¬ 
cum, and bitters. 

Order 5. Enteritis hyposthenics : tamarinds, cassia, prunes, manna, fixed oils of almonds, olives, 
linseed, and castor, cream of tartar, sulphates of magnesia, potash, and soda, carbonate 
of magnesia, senna, rhubarb, jalap, aloes, scammony, purgative elixir, gamboge, aud the 
oils of caper spui-ge, and croton. 

Order 6. Cephalic hyposthenics: belladonna, stramonium, henbane, and tobacco. 

Order 7. Spinal hyposthenics: strychnia, mix vomica, St. Ignatius’s beau, toxicodendron, lead, 
arnica, assafoctida, and valerian. 

AndraJ who quotes Fanzago, Tommasini, and Gozzi, says, that the Italians 
divide medicines into two classes, dynamics and irritants. The first com¬ 
prehends those agents which augment or depress excitability,—stimulants and 
eoutra-stimulants; the second includes mechanical and chemical agents. 

4. According to the Doctrine of Broussais. 

Tlie followers of Broussais; the founder of what the French denominate the 
New Medical Doctrine, or Physiological Medicine, consider all medicines 
to be either stimulants or debilitants. When a stimulant is applied to the 
affected organ, it is termed a direet, stimulant ; hut when applied to a part 
more or less distant from that affected, it is termed a revulsive, or sometimes 
an indirect debilitant. Hence medicines arc divided into debilitants, direct 
stimulants, and revulsives. This is the plan adopted in the following 
work:— 

L. J. Begin —Traits do Therapeutiqne, rfidige d’aprfcs les principes do la uouvelle 
Doctrine Medicale, t. ii. Paris, 1825. 

5. According to Chemico-Physiological Principles. 

Another mode of classifying medicines is on chemico-physiological prin¬ 
ciples ; or, to use the phrase of Dr. Osann 2 , " on the chemicq-therapeutical 
basis of natural philosophy. ” This method has been adopted in the following 
works:— 

A'. F. Bardach —System der Arzneimittellchre, 1807-9. 3 Bde.—2tc Anil. 1817-I5T 

C. II. C, Bischoff —Die Lchrc von den chcmischen Heilmittcln, oder Handbuch der 
Araneimittellebrc. 3 Bde. Bonn, 1825-31.—[lliave given a sketch of this classifi¬ 
cation in the London Medical Gazette, vol. xvii. p. 164.] 

IF. Grahm, M.D. Chcmisch-physiologisches System der Pharmakodynamik. ler Thcil: 
Kiel, 1837. 2er Theil: Kiel, 1S38. 

*6. According to the Part affected. 

Another mode of classifying medicines is to arrange them according to the 
particular structure or organ which Hhey affect; as into medicines acting 
specifically on the nervous system; medicines acting specifically on the vascular 
---_--4--—-- 

1 IHct. de. Wii. et de Chimrg. pratiq. arf. Cotihre-Stimulant, 
s Encyclop. WoHerb. d. med. Wissenschaften, 
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system, and so on. Some autliors have formed their principal divisions, 
or classes of medicines, from the parts’acted on; and their orders, from the 
nature or quality of the effect. 

The following writers have followed this order of classification:— 

J. L. Alibert —Nouvcaux Ek'mcas do Therapcutiquc et deMatihre M6dicale, 5mc ed. 31. 
Paris, 1820. —[I have given a sketch of tins classification in the London Medical 
Gazette , vol. xvii. p. 165.] 

Dr. Granoiltc —Medical and Physical Journal, for April 1822, vol. xlvii. 

/. Merle, M.D.—A Treatise on Materia Mcdica and Therapeutics, 2d ed. Philadelphia, 
. 1824;—3d edit. 1825. 

Ph. F. W. Vot/t —Lehrbuch dcr Pharmakodynamik. 2 Bde. 2te Aufl. 1828 ;—3te Aufl. 
1832.—4. Ausg. Giessen, 1843. 

Dr. Michaelis —Encyclopadisches Worterbueh de medicinischcn Wissenschaften. Art. 
Arznciinittel. Berlin, 1829. > 


EBERLE’S.CLASSIFICATtON. 


A.—Medicines that act spe¬ 
cifically on the intes¬ 
tinal canal, or upon 
morbific matter lodged 
in it . 


11.—Medicines whose action 
is principally directed 
to the muscular •sys¬ 
tem . 


ft—Medicines that act spe¬ 
cifically on the uterine 
system . 

1).—Medicines that act spe¬ 
cifically on the nervous 
system . 

E,—Medicines whose action 
is principally manifested 
in the circulatory sys¬ 
tem . 


P.—Medicines acting spe¬ 
cifically upon the or¬ 
gans of secretion . 


(J.—Medicines that act spe¬ 
cifically upon the respi¬ 
ratory organ! . 


I. 

II. 


II. 


II, 


Medicines that excite discharges from the ] Emetics. 

alimentary canal . ) Cathartics. 

Medicines calculated tc destroy or counter- A , ,, , . , ■ 
act the influence of morbific substances > . , ■, L ' s ' 

lodged in the alimentary canid. ) ' 

Medicines calculated to correct certain A 
morbid conditions of the system, by f ,j, j 
acting on the tonicity of the muscular f 

fibre. J 

Medicines calculated to correct certain A 
. morbid states of the system, by acting f , . . . 

on the contractility of the muscular C ' ° 

fibre. J 

MC stmar&chMge d ^ } Emmenagogues. 

, Medicines calculated to increase the par- ) ,, ,. 

turieut efforts of the womb . j r 1 

Medicines that lessen the sensibility and 1 M .. 

irritability of the nervous system. j arco 10 ' 

Medicines that increase and equalise the ) . 

nervous energy. j Autispasmodies. 

Medicines that increase the action of the ) , , 

heart and arteries. j Stl <» uIal,t3 - 

Medicines that act on the C « cneral . . diaphoretics. 

cutaneous cxhalents... ). . , ( Epispast.es. 

(.topical . j Errhmes. 

(. Emollients. 

Medicines that increase the action of the } ... .. ■; 

urinary organs. j Dlurctlc8 ' 

Medicines that alter the state of the uri- 7 . • 

nary secretion . j Afltihtlucs. 

Medicines that promote the secretory ac- > , 

tion of the salivary glands . t Sialagogues. 

Medicines calculated to increase the mu- A ., , 

cous secretion in the bronchia, and to > Expectorantg. 
promote its discharge . 3 f 1 " 1 ^ 10118 ' 

Mcdicines^whose action is truly topical... j E™^Qtics 


VOGT’S CLASSIFICATION. 

Voghttakes three classes ot medicines: the first including those agents which specially 
affect the sensibility ai the body, the second containing those which alter the irritability 
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of the system, and the third embracing those agents which influence what he calls the 
vegetation of the body—that is, the organic functions; namely, nutrition and reproduc¬ 
tion. 

Minnas. ' divisions. 


r 


Class I. Medicines operat¬ 
ing specially on the ner- { 
mas system, and par- 
t'uutarlg used as nervous 
agents . 


1. Medicines which limit the 
vital manifestation of the 
nervous system {narco- 
tica) . 


2. Medicines which exalt and 
strengthen the vital mani¬ 
festations of the nervous 
system (jtcroina) . 


> 


Ci, ass II. Medicines ope¬ 
rating specially on irri- \ 
table life. j 


1. Weakening (antiphtogistica) 

2. Medicines which heighten 

and strengthen the vital 
manifestations of the irri¬ 
table system. 


Class III. Medicines ope¬ 
rating specialty on the. 
vegetative [organic] sys¬ 
tem, and which are par- -} 
liaditrly used in diseases 
of vegetation [nutrition 
aud reproduction] . 


1. Medicines operating spe¬ 

cially on the secreting aud 
excreting systems. 

2. Medicines which specially 

operate on the formative 
[_ process . 


'1. Opium and its allies. 

2. Nux vomica, and medicines simi¬ 

lar to it. 

3. Hydrocyanic acid, and vegetables 

allied to it. 

4. Belladonna, and medicines simi¬ 

lar to it. 

1. Nervina volatilia (ammonia, 

musk, &e.) 

2. Nerviuo-alterantia; antispasmo- 

dica (ipecacuanha, copper, nine, 
w bismuth, &c.) 

as the neutral salts, cold, Sic. 

{ 1. Exeitantia volatilia (as camphor, 
mints, &e.) 

2. Tonica. 

3. Antiseptics (acids, chlorine, &c.) 
1. lleat. 

2. Gmnmi-resinosa, balsamica, and 
resinosa. 

•3. Resolveutia (acrids, mercury, au- 
\ timouy,sulphur, alkalies, iodine, 

Ac.) 

1. Aromata (pepper, pyrethrum, 
nutmegs, &c.) 

JJ. Nutrieutia. 


e. Classifications founded on Therapeutical Properties. 

The curative and remedial powers of medicines are not absolute and constant, 
hut relative and conditional; so that we have no substance which, under every 
circumstance, is a remedy for a particular .disease. This will explain why no 
modem author has attempted to classify remedies according to their thera¬ 
peutical properties. Such a classification, if attempted, must be an arrang# 
meat of diseases, and an enumeration of the medicines which experience had 
found frequently, though not invariably, beneficial for each. On this principle, 
an Index of Diseases and of Remedies according to the opinions of the 
ancient Greeks, Latins, and, Arabs, has been given in the following work 

/. Unity, M.D.—Materia Medica antiqua et nova, repurgata et illustrata, 4to. Rotte- 
rodami, 1775. 

Strictly speaking, therefore, there are no substances to which the term 
specifics ( specifica qualitatioa, Hufeland 1 ) can be properly applied. Yet 
it cannot be denied that there are many medicines which are particularly 
appropriated to the eyre of certain diseases, or to the relief of particular symp¬ 
toms ; experience having shown that they more frequently give relief than 
other agents. As examples I may refer to the use of mercury in syphilis, 
disulphate of quina in ague, arsenious a«id in lepra, and hydrocyanic acid in 
vomiting and gastrodynia. Moreover, I cannot admit that any satisfactory 
explanation has yet been given of the modus medendi of many of these agents, 
rim relief obtained in constipation by the use of seijna, and in pain by that of 


1 Lehrbuch dor allgnmeinen Ileilkunde, S. 194, 2tu .’fufl. Jena, 1830. 
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opium, is explicable by reference to the known physiological effects of these 
substances. But the benefit procured in venereal diseases by mercury, in 
ague by disulphate of quina, &c. cannot be accounted for by reference to any 
known physiological effects which these substances produce,-and our use of 
them,' therefore, is at present empirical. Jt cannot, however, be doubted 
that had we a more intimate acquaintance with, arid precise knowledge of, the 
action of remedies, the therapeutical properties of medicines would no longer 
appear incomprehensible and mysterious. 

Though no systematic therapeutical classification has, to my knowledge, 
been attempted by modern authors, yet in some recent works several thera¬ 
peutical classes have been admitted ; especially in the following:— 

F. Foy, M.D.—Cours de Pharmacologic, 2 tomes. Paris, 1831.-—[Himglass of specifies 
includes antisyphilitics, antipsorics, febrifuges or antiperiodics, antficrofulous medi¬ 
cines, and anthelmintics]. 

J. H. Diffhach, M.D.—Die neuesten Entdeekungon in der Materia Medica, 2te Ansg. 
ler Band. Heidelberg und Leipzig, 1S37.’ 


7. Physiological Classes of Medicines. 


I have already (p. 145) expressed my opinion tlmt, in the present state of 
our knowledge, a physiological classification of medicines cannot be satisfac¬ 
torily effected. It is principally on this ground that I have thought it 
advisable, in the following pages, not to follow this kind of arrangement; 
though it appears to me advisable to precede the account of medicines indi¬ 
vidually, by some notice of the more important groups which they form when 
arranged on physiological principles. 

In doing tills, I shall adopt the following arrangement:— 


1. Medicines employed for their external or topical effects. 
a. Acting mechanically .... , . 

ft. Acting chemically . . • . 

y. Acting dynamically. 


2. Medicines employed for their remote or 


general effects. 


a. Acting on the blood . |g ; . 
jS. Acting on the respirator/organs 
y. Acting on the nervous system 
8. Acting on the digestive organs 
e. Acting on the excemcnt system 
£. Acting on the sexual organs 


Medicament a. 
Topka. 

Class 1, T. Meehanica. 
Class 2, T. Chemica. 
Class 3, T. Dynumicu. 

Omeralia 1 . 

Claw 4, Ilaonatica. 
Class 5, Pneumatics. 
Class (i, Neurotica. 
Class 7, Creliaca. 

Class 8, Eceritica. 
Class 9, Genetica. 


Class I. Topica Meehanica. Topical Medicines acting Mechanically. 

These are topical remedies which operate therapeutically by a physical or 
mechanical agqncy. 

This class includes mechanical antidotes, some purgatives and anthelmintics, 
and dentifrices. 

Order 1. Mechanical Antidotes.— In poisoning by caustic or acrid sub¬ 
stances, considerable relief is generally obtained by the use of diluents, oily, 
mucilaginous, and other demulcent liquids, and fine impalpable powders. These 


1 The names given to the classes of the generyjUa are those used by Hr. Good, in his l'h-^swlo¬ 
gical System of Nosology, to designate classes of disease. 
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substances lessen the injurious action uf poisons by diluting and enveloping 
them, by sheathing the mucous surface of the stomach and intestines, and by 
obstructing absorption. Hence I have termed them mechanical antidotes. 


Demnlcenlia. 


Aqua. 

Mueilaginosa. 

J'arinosa. 

Succbarina. 


Gelatinosa. 

Aibumiuosa. 

Oleosa. 


* Puloeres. 

Carbo aniraalis. I’erri sesquioxydum 

Car bo ligui. Magnesia. 

Farina, 


Some 5 * of these agents act, in particular cases, as chemical antidotes also, 
(see Class II. Ciiemica). 

Order 2. Purgatives and Anthelmintics acting Mechanically.—» 
Some few medjpinal agents, occasionally used as purgatives and anthelmintics, 
are em])loycd on account of their mechanical influence. Three only require 
to be mentioned. ' * , 

Hydrargyrum. | Stanni pnlvis. 1 Mucuna pruriens— Seta. 

Metallic mercury is employed as a cathartic in alvine obstructions; while 
powdered tin and the hairs of the pods of cowhage are used as vermifuges. 
The first acts by its gravity; while the third, and perhaps the second also, 
operate as mechanical irritants. 

Order 3. Dentifrices ( dentifricici ; oSovToa / itj - y/xa ; bSovTOTpimxa ) are 
mechanical agents, usually powders, employed for cleansing the teeth. They 
were in use among the Greeks and Romans 1 . The following substances form 
the bases of most of the dentifrices now in use:— 


I’umex. 

Os sepiic. 

Myrrha. 

Bolus armcniaca 2 . 

Sodii cbloridum. 

Cinchonas cortex. 

Creta. 

I’otasste bitartras. 

Iridis florentinte radix. 


Sanguis draconis. 
Catechu. 


Tooth powders require to have a certain degree of hardness or grittiness to 
enable them to remove the foreign matters adherent i® the teeth, but, if too 
hard, they are injurious to the enamel. Pumice powder is too gritty for 
frequent use. Employed occasionally (say once in two or three months) it 
serviceable. Charcoal and cuttlefish bone powder are good detergents. Chalk 
is very soft. Ratanhy, cinchona, and catechu, are useful astringents. Myrrh 
is employed partly for its odour. All insoluble powders, however, are 
more or less objectionable, since they are apt to' accumulate in the space 
formed by the fold of the gum and the neck of the tooth, and thus present a 
coloured circle. To hide this many tooth powders are coloured red with 
hole armeniac. The soluble substances which may be used as tooth powders 
are,—sulphate of potash, phosphate of soda, bitartrate of potash, and common 
salt. 

Disinfecting and decolorising tooth powders* washes, and lozenges, owe 
their efficacy to chloride oMjine, and - are used to destroy the unpleasant 
odour of the breath, and restore the white colour of the teeth when stained 
by tobacco 3 , &c. Thus, one part of chlqride of lime may be added to twenty 


1 Galen, De Compos, Medicani: secundum. locos, lit). v.; also, Paulas JEgiueta, translated by 
; Sj voL 1 P- 456, et seq. Syd. Soc. 184.4. 

oxide. jV.' su ^ au?c m the shops under this name is an artificial mixture of pipe-day and sepqui- 
3 Journal do Chimie Medicate, t. Hi. p. 494; tlid t. iv. p. 28. 
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or thirty parts of chalk, and used as a decolorizing tooth powder. A 
disinfecting mouth-wash is prepared by digesting three drachms of chlo¬ 
ride of lime in two ounces of distilled water; and, to the littered solution, 
adding two ounces of spirit, to which some scent (as otto of roses) has been 
added. 

Clans II. Topica Chemica. Topical Medicines acting Chemically. 

This class includes those chemical agents which arc employed in medicine as 
topical medicines. 

We may divide them, according to the purposes for which they are used, 
into four orders; viz. caustics, astringents, antidotes, and disinfectants. 

Hair Dyjss (tincture; capillorum; I3a<pal rpixUr; fiuppara rpixuv) are-chemical agents; 
but they arc not, included in this class, because their employment usually devolves on the 
hair-dresser. Yet, occasionally, a knowledge of them is useful to the medical practitioner. 
“ Galen, when about to treat, of compositions for the hair, remarks that the application of 
these docs not belong properly to the physician; but that he may sometimes be obliged to 
furnish them to royal ladies, whom, under certain circumstances, he cannot venture to 
disobey 1 .” 

Hair dyes were in use by the ladies of antiquity 2 ; and numerous recipes for their pro- 
paratiou are to be found in ancient medical authors 3 . 

Various substances,—some mineral, others vegetable,—have been used as hair dyes, 
the raise of most, ol the powders, pastes, and liquids sold in the shops is cither lead or 
silver. A mixture oi finely-powdered litharge or carbonate of lead, and about an equal 
weight of slaked lime (to which starch is sometimes added) is frequently used 4 * . It is 
rmule into a paste with water or skim milk, and applied with a brush. An oil-skin cap is 
then put on to prevent evaporation, and in four or five hours is removed, and the dye 
washed out. The water causes the oxide of lead to unite with the lime, forming a plum- 
bitc of lime. The Kmc is useful by removing the grease of the hair, while the lead 
combines with the sulphur contained in the hair, and forms the black sulpliuret of lead. 
Leaden combs act on the same principle. Nitrate of silver is also extensively used as a 
hair dye. Hair, impregnated with a solution of this salt, blackens partly by the reduction 
ot the silver, partly by the formation of the black sulpliuret of silver. Sometimes a sola- 
ton oi hydrosulphuret ofJpimonia, to which caustic potash has been added, is applied to 
the air previous to the use of the nit,rate. Other fommlse for hair dyes have been 
.published . The objections to the use of mineral hair dyes are, that they commonly com¬ 
municate a reuuisli or purplish tint, and render the hair dry, crisp, and brittle. 

Various vegetable substances have been employed; as the green shells of walnuts 
(cortex mam juglandis viridis). These are used in the form of decoction, or of the 
so-called walnut liquor. The “ Tinetur zum Sehwarzfarbcn der Haare” is an alcoholic 
r " -ncturc oi these shells scented with oil of lavender 6 7 . 1’yro-gallic acid has recently been 
. proposed as a hair dye'. 

The detection of stained hair is sometimes an object of medico-legal research 8 . Lend 
may be recognised in hair by boiling the latter hi nitric acid, and applying the tests lor 
lead to the nitnc solution. To detect silver, the hair must be treated with chlorine, to 

1 Panins AEgineta, .translated by Mr. Adams for the Sydenham Society, vol. i. pp. 342-4,1844.— 
See also Galen, Dp Compos. Medicam . secundum /ocos, lib. i. 

2 Medea; *s said to have beeu acquainted with the art of dyeing gmy hairs black' and partly in 
consequence of this she had the reputation dicing able to restore youth to old people. 

3 Galen, supra cit.; Fanlus, supra cit.; and Alexander Trallianm, i. 3. 

4 The use of a composition of this kind, called Povdre d’llalie, is said to have produced ophthalmia. 

(Lone. Med. Gas. Nov. 18, 1842.) * 1 

6 See Gray’s Supplement to the Pharmacopoeia, liy Mr. Redwood, p. 740. Lond 1847 Also. 
Journal de Chimie Medieale, tom. ii. p. 250, 2nde ser. 

6 Phcebus, Handhpeh der Arsneiverordn.wnys4e.hre, Th. ii. p. 148, 8ttc Ausgabe, 1840. 

7 Pharmaceutical Journal, \ oi. iii. p. 585. * 

8 Devctgie, Medecine Legale, t. ii. p. 031, Paris, 1836; and Dr. Cummin, Loud. Med. Gas. 
vol. xix. p. 216. 
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form chloride of silver, which is soluble in ammonia. Prom the ammoniacal solution the 
chloride may be precipitated by nitric acid, and its nature ascertained by the usual means. 

Order 1. Caustica. Cauteria potentialin. —Chemical agents which 
destroy animal tissues and decompose interposed animal fluids are called 
rat/stics (from saim, I bum). The chemical changes which the tissues and 
these agents respectively suffer, when they come in contact, have been before 
adverted to, (see pp. 89, 93-5). Remote or constitutional effects sometimes 
arise from the employment 0 f caustics: they are in general produced by 
nervous agency, (see pp. 113, 114); but, in the case of the mercurial and 
arsenical preparations, they may be the result of absorption. 

Caustics are conveniently grouped in two sub-oniers — escharotica and 
cailiEcretica. 

Hub-order 1. Escharotica. —The stronger caustics, which effect the com¬ 
plete destruction of the parts to which they pro. applied, and which give rise 
to the formation of an eschar, are called escharotics (from e<rx<fya, an eschar,) 
or corrosives. They destroy both the structure and life of a part (morpliolysis 
and biolysis*? See p. 95). The" eschar is succeeded by inflammation and 
suppuration in subjacent tissues, by which the slough is separated from the 
living parts. 

The escharotics in most frequent use are— 

Acidum sulphnricum. I Potassa. | Autimonii tcrchloridum. . 

Acidum uitrieum. | j Zinci chloridum. 

They are employed— 

1. To effect the destruction of living parts: thus to remove excrescences 
or morbid growths of various,kinds,—such as warts, condylomata, some kinds 
of polypi, malignant growths, and spongy granulations; to form issues; and 
to open abscesses. 

2. To decompose the virus of rabid animals, and %e venom of the viper 
and other poisonous serpents. 

Sub-order 2. Catharetica. —The milder caustics, which enter into chemical 
combination with the tissues and decompose, the animal fluids, are called 
cat hare tics (from radatptio, / destroy). They do not effect that complete 
destruction of parts which the escharotics db. Those in most frequent use 
are as follows :—, 

Todiuium. Acidum arseniosum. Argcnti nitras. 1 Plumb) oxydum. 

Calx viva. Hydrargyri binoxy- Oupri sulphas. ■ Plumb! acetas. 

■biquor ammonite. > dum. Cupri subaeetas. Alum. 

Avscnici tersulphure- Hydrargyri bicMori- Zinci sulphas. Acidum accticum. 

turn. duiu. Zinci acetas. Crcasoton, 

Catliceretics, besides entering into chemical combination with the tissues to 
which they are appliei, frequently alter the living actions going on in sub¬ 
jacent parts. They are used for various Mooses, of which the following are 
the principal:— 

!• To effect the destruction or removal’of parts,—as warts, hairs, &c. 

Epii.atories or Depilatories (rkpilatoria; psilotkra, 4 dKw&ga, from ifu \dai, I make 
t/ald,) or medicines for removing hair from the skin, were in use among the, ancients’. 
—--:--- t _ l - 

Galen, Dc Compos, il, dicam. secundum tocos, lib. i.; Pan/us JEgincta, translated by Mr. Adams, 
vo1 - 1 . pp. 342 and 588. • 
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They were frequently employed for immodest purposes. In modern times they have 
been used asf cosmetics to remove superfluous hairs from the face, and as medicines to 
remove the hair from the scalp in the treatment of porrigo favosa. Lime or orpiment 
(tersulphu'ret of arsenicum) are the constituents of most of the ancient depilatories as 
well as of the modern ones sold by perfumers as cosmetics, including the Turkish r/isma. 
But the use of orpiment is dangerous, especially when the skin is abraded. The best and 
safest depilatory for cosmetic purposes is said 1 to be “ a strong solution of suiphuret of 
barium, made into a paste with powdered starch.” It should be applied to the hair im¬ 
mediately after it, is mixed, and allowed to remain there for live or ten minutes. 

Tlic alkalies are generally used for removing the hair in the treatment of porrigo favosa. 
Caaenave’s pommade ipilatoirc 2 (an obvious imitation of the secret preparation of Messrs. 
Mahon) is as follows:—Carbonate of soda, 10 parts; lime, 5 parts; and lard, 40 parts. Mix. 


2. To alter the action of subjacent parts. Most cathaerctics are practically 
useful- in this way : they effect a chemical change in the superficial parts, 
and alter the morbid action, in subjacent ones. The employment of arsenious 
acid in lupus; of sulphate of eopper and nitrate.of silver in promoting the 
cicatrization of ulcers; of solutions of several metallic salts in inflammatory 
and other affections of the mucous membranes, (as in mucous aud purulent 
ophthalmia, gonorrhoea, &c.); of tincture of iodine applied to the skin over 
joints affected with rheumatic, or gouty inflammation; and of nitrate of silver 
in erysipelas—axe examples of this use of cathacretics. • 

3. To stop hemorrhage from numerous small vessels. Cathaerctics act as 
styptics, in part by causing contraction of- the vessels, but principally by 
coagulating the blood. 

Order. 2. Astringentia. •—These are chemical agents which constrict 
fibres and coagulate albuminous fluids. When employed to obviate relaxa¬ 
tion of fibres and tissues, and to check excessive secretion, they are called 
astringents; but, when used to repress hemorrhage, they are termed styptics 
[styptica,). Those astringents which are employed to check secretion and 
exhalation, and which exercise but little corrugating power over tlic solids, 
are denominated des/jijfednts ( dcsiceantia). 

The following is a list of the most frequently employed astringents:— 


Zinci oxydum. 
Zinci carbonas. 
Zinci sulphas. 
Zinci acetas. 


Plurabi acetas. 

Plumbi subacetas. 
Fcrri sulphas. 

Perri sesquichloridum. 


Cupri sulphas. 
Hydrargyri bichloridum. 
Argcnti nitras. 

Alum. 


Calx. 

Acidum tannicum. 
Vcgelabiiia tauuiea 3 . 
Alcohol. 


The astringents are, in fact, cathseretics acting in a milder and more dilute 
form. All of them react chemically on the animal solids and fluids. The 
chemical changes which take place have been already noticed, (see pp. 89 
and 93). Astringents are not mere chemical agents: they operate dynamically 
also, and are powerful topical stimulants or excitants. But this dynamical 
influence, on which their utility as medicinal agents depends, is apparently a 
consequence of their chemical action, (sec pp. 90 and 85). 

The general indications for the use of the astringents are atony and relaxa¬ 
tion of the soM parts, with profuse secretion. The general contra-indications 
for their use are, rigidity aud hardness of the solids, great irritation or inflam¬ 
mation, and dryness of secreting surfaces. 


1 Gray’s Supplement, by Redwood, p. 7-47, 1847. 

s Bourchardat, Nouveau Tormulaire Magistral, p. 854, 3tne edit. 1845. 

3 A list of the vegetable asftingcnts containing tannic acid will be given hereafter (see Tonics). 
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As topical remedies, they are employed for the following purposes:— 

1. To stop preternatural secretion from mucous surfaces ; as in leucor- 
rluea, gonorrhoea, and gleet. 

2. to check profuse secretion from ulcerated surfaces. 

3. To stop hemorrhage; as from the uterus and piles. 

4. To strengthen and constringe relaxed parts; as in prolapsus. 

5. To subdue inflammation of superficial parts. When used for this 
purpose, they are sometimes called rejtelknts or repercussivcs {rcpdlentia 
seu npcrcuticntia vcl reprimevtia). The most successful method of treating 
mucous and purulent inflammation of the conjunctiva is by the use of astrin¬ 
gents, especially of nitrate of silver. This constitutes what is commonly 
termed the stimulant method of treatment. The astringents act first chemi¬ 
cally, and then dynamically: the vessels and other tissues of the part are 
eonstringed, and their vital properties beneficially influenced. In erysipelas 
also, nitrate of silver is sometimes of considerhble utility. In acute rheumatism 
and gout, the pain, redness, swelling, and stiffness of the affected joint are 
greatly relieved by the use of an iodine paint. 

(JiM)Eii 3. Antidota.— Agents which alter the chemical nature of poisons, 
and either render them completely inert or greatly diminish their activity, are 
denominated chemical antidotes (avriSom) or counter-poisons. 

Tn the treatment of cases of poisoning, the therapeutical indications to be fulfilled are 
several:— ■ . 

1. The most important is the removal of the poison from the part to which it has been 
applied. From the stomach it is removed by the stomach-pump, bv the use of emetics, by 
tickling the throat with the linger or a feather dipped in oil, and, in the case of irritant 
poisons, by promoting vomiting, by diluents and demulcents. In corrosive poisoning 
(as by strong acids and alkalies), the use of the stomach-pump is dangerous. As house or 
domestic emetics, a dessertspoonful of flour of mustard, or a tablespoonful of common 
salt, stirred up in a tumblerM of water, or strong soap-suds, may be used. But the more 
effective emetics are one or two scruples of sulphate of zinc, or five to fifteen grains of 
sulphate of copper. In their absence, a scruple or half a draclua of powdered ipecacuanha, 
or even two or three grains of emetic tartaftV'may be adminisirifed. The emetic should 
be given in a glass of warm water, and repeated in a quarter of an hour if it have not 
operated. From the bowels the poison is best removed by the use of castor oil and laxa¬ 
tive euemata. 

-■ Another indication in the treatment of poisoning is the use of the chemical neutra¬ 
lizers called chemical antidotes. These either render the poison insoluble, and thereby 
prevent its absorption, or convert it into a harmless soluble substance. 

A A t hird indication is to sheathe the living part from contact with the poison, by 
w hich not only the topical irritant action, but also the absorption, of the poison is pre¬ 
vented or lessened. This is effected by the agents which 1 nave already noticed under 
the name of mechanical antidotes, (see p. 154). 

4. A fourth indication is to counteract or relieve the effects of the poison. This is 

effected by agents which ynav be conveniently termed dynamical antidotes. Thus coffee is 
given to counteract the narcotism produced by opium; ammonia to relieve tbc depression 
caused by foxglove or prussic acid; opium to allay the acute pain produced by irritant 
poisons, &c. * 

5. A fifth indication is tq.promote the speedy removal of the poison from the system 
ancr bs absorption. Most poisons are absorbed into the blood, and arc subsequently 
expelled from tW system by the excreting orgaas, (seepp. 101 and 102); but it is veiy 
doubtful whether wc have any means of accelerating their elimination. Orfila 1 lias recom¬ 
mended diuretics (white wine and water, Selters water, and nitrate of potash), as did, in 


1 Tmite de Toxicologic, t. i. pp. 20 and 3G9, 4me edit. 1843. 
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ancient times, Celsus 1 ; but this plan lias completely failed, in a ease of poisoning by 
arsenic 5 , in which, as in many other instances, there was complete suppression of urine. 
In the ease of arsenic, Plandin 3 thinks that the poison is eliminated by the mucous mem¬ 
brane of the alimentary canal; mid lie, therefore, suggests that, to prevent, a second 
absorption, the use of purgatives and chemical antidotes should bo continued for a longer 
period than usual, aud, perhaps, to the end of the malady. 


The following is a list of the substances reputed as antidotes:— 


Metal'. 

Iron filings. 

Zinc tilings. 

' Acids. 

Tannic acid. 

Acetic or 
Citric acid. 

Salts. 

Alkaline or earthy sulphates. 
Chloride of sodium. 
Hypochlorite of soda or of lime. 


AH',ilincs. 

Ammonia. 

Carbonates of ammonia. 
Carbonates of soda. 

Magnesia. 

Carbonate of magnesia. 

Lime water. 

Chalk. 

Soap, i 

Sulphiri /.v. 

Sulphuretted hydrogen (dis¬ 
solved in water). 

Snlphuret. of potassium. 


Ilatoids. 

; ‘Chlorine. 

Metallic oxides. 
Hydrated sesquioxidc of iron. 
Mixed oxides of iron. 

Organic substances. 
Albumiuous substances (albu¬ 
men, casein, and gluten). 
Starch. 

Oil. 

Animal charcoal 4 . 


It has been well observed by Mr. Alfred Taylor, 5 that “ objections might 
be taken to many of the substances contained in the list of antidotes: for the 
efficacy of some of them in neutralizing the effects of the poison is question¬ 
able.” 

The following is a table of poisons and reputed antidotes, with the forms 
in which the latter can be most readily obtained and employed:— 


Poisons. Forms. Antidotes. Form of Fxhibition. 


Mineral acids.... 


Vegetable acids.. 


Sulphuric.' 

Sulphate of indigo.. 

Nitric.. 

Muriatic . 

Nitro-nftiriatic _ 

Oxalic . 

Tartar ic. 

Sal acetosellffi (quad- 
roxalute of potash). 


Alkalines. 

Fixed oils. 


Chalk 


j.Ammonia and its 
carbonate . 


Hydrocyanic acid 


Diluted hydrocyanic 

acid. 

Cyanide of potassium 
^ Essential oil of al¬ 
monds. 

Bitter almond water 
V Laurel water . 


Mixed oxides 
iron?. 


of 


^Chlorine? 


Magnesia with milk. 

Chalk (or whitening) with milk. 

Soap suds. 

Diluted solution of carbonate of soda. 
Almond, olive, or lamp oil. 

Chalk (or whitening) with water. 


Carbonate of ammonia and water to he 
swallowed. 

Diluted ammonia to the nostrils. 

Artificial respiration of air impregnated 
with the vapour of ammonia. 

Dissolve ten grains of sulphate of iron 
in one ounce of water, and add one 
drachm of tinct. muriate of iron ; to 
this solution add one scruple of car¬ 
bonate of potass, previously dissolved 
in one or two ounces of water. Ad¬ 
minister the mixture immediately. 

A few drops of a solution of chlorine, or 
nitro-muriatic acid, mixed with water, 
to be introduced into the stomach. 


-_IL 


1 Be Medicina, lib. v. cap. 27- 

2 llandin, jW aite des Poisons, t. i. p. 331, Paris, 184G. 

3 Op. cit. pp. 585-6. 1 

4 The admission of charcoal among chemical antidotes may perhaps be objected to. But, as 
Dumas has observed {Traile de Cktwie, t. i. p. 450), the decolorizing property of charcoal is strongly 
influenced by, if indeed it ought not to be entirely attributed to, ordinary chemical forcesand the 
antidotal property of charcoal sotms referable to the same category as its decolorizing property. 

6 On Poisons , p. 85, 1848. 
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Antimony . 


IJaryticsalts ... 


Potash . Acetic acid . 

Sod" • • •:. or 

Ammonia.. ■ 

and their Citric acid. 

Carbonates. Qjl. j>... 

Caustic lime. Carbonic acid’s}. 

[ Chloride of barium 

(muriate of baryta) Alkaline or earthy 

Nitrate of baryta ... sulphates. 

Carbonate of baryta.. 

f Lime water? .... 
Hydrated magne¬ 
sia? . 

; Arsenious acid .... 

Arsenites.-s Hydrated sesqui- 

! Arsenic acid . oxide of iron ? .. 


Animal charcoal.. 


f Kinetic tartar.\ Tannic acid 


iwsxH-' 


r Corrosive sublimate 
L Nitrate of mercury.. 


Form of Exhibition. 

c Vinegar and water, p. ce. 

) Water, acidulated with acetic or pyro- 
j ligneous acid. 

C Sour beer. 

f Aqueous solutions of citric acid. 

$ Lemon, orange, or lime juice. 

Almond, olive, or lamp oil. 

Bottle soda water. 

Solution of sulphate of magnesia, or of 
sulphate of soda, or of alum. 

■ (For carbonate of baryta, a mixture of 
sulphate of magnesia and vinegar 
. diluted.-A. S. Taylor.) 
r A mixture of oil and lime water, or 
\ milk and lime water. 

} Light magnesia mixed with water. 

( Gelatinous hydrated sesquioxide of iron. 

A mixture of tinct. muriate of iron, or 
J persulphate of iron, supersaturated by 
I carbonate of ammonia. 

Ferri sesquioxydum (ferri carbonas) 
{ mixed with water. 

/ l^irified animal charcoal. 

J Common animal charcoal. 

( Ivory black. 
f Solution of tannic acid. 

Astringent decoctions (as of tea, nut- 
galls, cinchona, oak-bark, porne- 
- granule, tormentilla or uva ursi). 
Astringent tinctures (as of cinchona, 
catechu, or kino) diluted with water. 
k Astringent extracts dissolved in water. 

See Mineral acids. 

White of egg diffused in water, 
j Yolk of egg diffused in water. 


. V» llllv' 1*1 

Yolk of ( 
* Milk. 
Wheat-fl 


Iron and zinc ... 


r Sulphate . \ Albuminosa. 

\ Verdigris. J 


( Sulphate . 

Acetate. 

Chloride . 


Album inosa. 
Alkulines ... 


. Chloride of sodium 


Oxides . 

Carbonates .. 
Soluble salts.. 


Alkaline or earthy 
sulphates . 


Hydrosulphurets . 


r Chloride (spirit ofi Albuminosa. 
\ tin). J Aik alines ... 


r Solid iodine.\ qta. rh 

{ Tincture of iodine.. / bt 


( Wheat-Hour mixed with water. 
f A mixture of two parts of finely-divided 
J iron (filings) and one part of zinc.— 
| (Bouchardat.) 

See Mercury. 

See Mercury. 

See Mineral acids. 
r Common salt dissolved in water. 

1 ( Sea water. 

See Mercury. . . , 

( See Uarytic salts. (For carbonate of 
r ) lead, a mixture of sulphate of magnesia 
j and vinegar diluted.—A. S. Taylor.) 

/ A solution of sulphuretted hydrogen, 
{ or Harrowgate water, to be drank. 

1 Painters, workmen in lead lactones, 
j and others, whose skin is impregnated 
• \ with lead, should employ, as a sulphur- 
rated bath, a solution of four ounces of 
I sulplmret of potassium in thirty gnl- 
V Ions of w ater. 

See Mercury. 

See Mineral acids. 

Decoction of starch (wheat-starcli, 
arrow-root, or tapioca). 

. Flour and water. 

Boiled potatoes. 

Bread. 


Vegetable alkaloiris and their salts. Tann : r nrid 

Vegetables whose active nrincinles are • _ 


Vegetables whose active principles are 
alkaloids, as belladonna, hyoscyaraus, 
stramonium, colchicum, veratrum, &c. 


Animal chur^oal.. 


"S'"”::" 


See Emetic tartar. 

See Arsenic. 

' Air slifflitly impregnated with chlorine 
I to be inhaled. ,, ., n. 

Dilute solution of chloride [hypochlo- 
I ritejof soda to t>e swallowed. 

Dilute aolution of chloride [hypochlo- 
[ rite] of lime to be swallowed. 


VOX,. I. 


M 
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Order 4. PisnmciENTiA.—€hemical agents which absorb or destroy 
putrescent effluvia, organic fetors, and miasmata, are called disinfectant h 
(from din, signifying separation, and infect). 

The following substances have been used as disinfectants:— 


Chloriiiium. 

Aeidmn nitroso-iiitricum. 
Acidmn sulphurosum. 
Calx. 1 


Sodcehypocliloris. 
Calcis hypocldoris. 
Plumbi ultras. 
Pluuxbi aeetas. 


Zinci chloriduin. 

Pi-.rri aeetas vd scsquichloriduin. 
Carbo animalis. 

Carbo vegetabilis. 


The constituents of animal and vegetable putrescent vapours have been 
thus arranged and distinguished by Dr. Lccson 1 : 


Dangerous but inodorous. 

Remittent miasmata. 
Typhoid miasmata. 
Carbonic oxide. 
Carbonic acid. 


Odorous but slightly offensic 
Ammonia. 

Curburclted hydrogen. 

Cyanogen. 

Sidpho-cyauogcn. 


Most offensive. 

Sulpliurettcd hydrogen. 
Phospburcttcd hydrogen, 
llydrosidphate of ammonia. 


These, however, are not the sole constituents of putrescent vapours; for 
many organic substances evolve, during putrefaction, odours not referable to 
any of the above-mentioned substances. 

Disinfectants act more or less energetically on fetid and offensive effluvia, 
whose unpleasant odour they destroy: they arc, therefore, de-odorizers {ni do rent 
puryantia eel tollentia); and by analogy, they arc presumed to act on and 
render inert miasmata; but tlieir efficacy in this way is oftentimes very equivocal. 

Charcoal absorbs putrescent effluvia. Lime absorbs carbonic acid, sulphu¬ 
retted hydrogen, and, perhaps, other noxious substances. It is extensively 
employed, in the form of lime-wash, for the walls of buildings. Chlorine acts 
on organic vapours and gases chiefly by its affinity for hydrogen, with which 
it unites and forms hydrochloric acid. It decomposes sulphuretted hydrogen, 
ammonia, hydrosulphuret of ammonia, phosphurettod hydrogen, and some other 
fetid and offensive vapours. It is used for fumigation (fumiyatio chlorinii, 
oxymuriatica, scu Guytoniana ); but, in many instances, it has been found 
to be inert with respect to miasmata, while it is itself an irritating, offensive, 
and corrosive substance. The hypochlorites destroy offensive odours, decom¬ 
pose sulphuretted hydrogen, ammonia, and hydrosulphuret of ammonia. A 
solution of the hypochlorite of soda constitutes the disinfecting liquid of 
Labarraque (liqueur de Labarraque). Nitrous fumes act by their oxydising 
power. They are sometimes used for fumigation (fumiyatio nitrosa seu 
Smithiana). Though they destroy many putrescent odours and decompose 
several of the gases evolved by putrefying animal matters, their corrosive and 
irritating qualities preclude their frequent employment. Several metallic salts 
are useful de-odorizers, and are termed disinfectants. t They react on sulphu¬ 
retted hydrogen and the hydrosulphurets, forming insoluble, inodorous, metallic 
sulphurets ; and they unite with animal matters, and check putrefaction. 
They are, therefore, said to act as 'disinfectants by fixation. A solution of 
nitrate of lead (in the proportion of about one drachm of the salt to a lluidounce 
of water) constitutes Ledoyens d.isinfectiny fluid. The acetate or subacetate 
of lead may be employed $s a substitute for the nitrate. A solution of chloride of 


1 Parliamentary Report, iu Pharmaceutical Journal, vol. vii. p. 113. 
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zinc constitutes Burnett'* disinfccting^Mid; but its power of decomposing 
sulphuretted hydrogen is very limited. A solution of a pursuit of iron is said 
(o constitute E Herman's de-udorizing fluid. A solution of sulphate of 
copper is applicable as a disinfectant. Sulphurous acid gas is a deoxidizing 
agent which destroys the colour and odour of many organic substances. It- 
also has been used as a disinfectant. Besides the foregoing, other agents 
have also been employed as disinfectants. Thus the late Dr. Henry 1 has 
apparently shown, that infectious matter of certain disdhses (as scarlatina) is 
either dissipated or destroyed by a temperature not below 200° 1'.; and he, 
therefore, suggested that infected clothing,. &c. may be disinfected on this 
principle; for he found that neither the texture nor colour of piece goods and 
other articles of clothing were injured by a temperature of 250° E. 

To disguise unpleasant odours, fumigations with balsamic and resinous 
substances (<?. g. benzoin, styrax, olibanum, amber, mastic, &e.) camphor, 
easearilla, &c, arc sometimes employed (fumitfatio halsamiva seu aromaticaJ. 
1’or this purpose fumigating past Hies are used. The fumes of burning 
lavender, brown paper, &c. are employed in the sick chamber for a similar 
purpose. None of these substances destroy chemically noxious effluvia: they 
merely overpower or disguise them. Ventilation is the most important dis¬ 
infecting process. 

Antiseptjca; antiseptics (from upt!, against; and mprriKie, putrefying) 
or anti putrescents. These are substances which check or prevent putrefac¬ 
tion. Though really distinct in their object, they arc often confounded with 
the disinfectants, because the same agents not unfrequently act both as anti¬ 
septics and disinfectants. 

Putrefaction, properly so called, is a process peculiar to dead organic matter; 
and tlic agents, which check or prevent it, act physically or chemically. "Warmth, 
air, and water, powerfully promote putrefaction; and their exclusion, there¬ 
fore, arc among the most effective antiseptic means. Thus cold, exclusion of 
atmospheric air, and desiccation, are good preservers of dead organic matters. 
A vacuum, gases which do not yield oxygen to organic matter, and, coatings 
of oil, butter, tallow, wax, resin, and syrup, act by excluding air. Exposure 
to the temperature of boiling water has a remarkable influence in preventing 
fermentation and putrefaction; and on this, as well as on the exclusion of air, 
is founded Appert’s method of preserving provisions. 2 Lastly, certain chemical 
agents, by contact with organic matter, check or prevent fermentation anil 
putrefaction: these arc the antiseptics properly so called, or chemical anti¬ 
septics. 

The following is a list of the chemical antiseptics in most frequent use:— 


Chlorinium. 

Acidum nitrosnm. 
Acidum sulphuricum. 
Acidum sulphurosum. 
Acidum arscuiosum. 
Nndii chloridnm. 
l’otasste nitras. 


Alum. 

Potass® ehromns. 
Ilydrargyri bichloriduin. 
Zinci chloridum. 

Kerri sulphas. 

Cupri sulphas. 

Alcohol. ,* 


Spiritus pyroxylicus. 
Crcasoton. 

Oleu cctherea. 

Olca empyrcnmatica. 
Acidum tannicuni. 
Saccharum. 


These antiseptics operate as such in different ways;— 


j Philosophical Magazine arid. Annals of Philosophy, for January 1832, vol. xi. pp. 22 and 205. 
The Art of Preserving all kinds of Animal and Vegetable Substances for several Years, by M. 
Appcrt, translated from the French, 2d edit. Lond. 1812. 



164 PHARMACOLOGICAL REMEDIES.— Medicines. 

1. Some abstract water from the organic matter: as sugar. 

2. Some act by forming with the organic matters compounds less suscepti¬ 
ble of decay: as sulphuric acid, alum, arsenious acid, bichloride of mercury, 
chloride of zinc, sulphates of iron and copper, tannic acid, and creasote. 

Alcohol, pyroxylic spirit, common salt, nitrate of potash, and some other 
substances, appear to act in a twofold capacity : they both abstract water from, 
and form chemical compounds with, the organic matter. 

3. Some act as deoxidizing agents; as sulphurous acid. 

4. Some appear to act by their destructive influence on cryptogamic plants 
' and infusory animals; as arsenious acid and bichloride of mercury (which also 

act chemically, as before mentioned). To these may probably be added the 
volatile and einpyreumatic oils. 

Antiseptics are of great service in the preservation of provisions and of 
anatomical preparations; but, as therapeutical agents, they are of little im¬ 
portance. They are sometimes ’employed to check the putrefaction of dead 
parts in gangrene, necrosis, and caries. 

Besides the physical and chemical agents above mentioned, another class of 
substances has been termed antiseptics. Certain diseases, formerly denomi¬ 
nated putrid, were supposed to depend on a putrescent or decomposed con¬ 
dition of the solids and fluids, characterised by the loose texture of the 
crassamcntum, petechia:, and an offensive condition of the excretions. Reme¬ 
dies which relieved this state were called antiseptics. Gucrscnt denominates 
them physiological antiseptics. 1 But the alterations which arc observed 
in the characters of the solids and of the blood in the above maladies have, 
no apparent analogy with those which attend the putrefaction of dead 
animal matters; and accordingly modem pathologists have rejected the doc¬ 
trine of pntrescency of the fluids. Liebig 2 has endeavoured to revive the 
old notion; but, though his reasoning is ingenious, it is any thing but 
satisfactory. 

Class ill. Topica Dynamica. Topical Medicines acting Dynamically. 

The dynamical agents used as topical remedies may be conveniently 
arranged in two sub-classes; the one including the acrids, the other the 
emollients. The former irritate or excite; the latter soothe and lessen ex¬ 
citement. A third sub-class, including those topical agents which diminish 
sensation, might be admitted; but they will be hereafter noticed in the 
class neurotica. 

Sub-class 1. Acrid. Acrids. 

The substances called acrids stimulate, irritate, or. inflame the living parts 
with which they are placed"in contact, independently of any known chemical 
action. They are, therefore, irritants; and, to distinguish them from those 
which act chemically, they may be denominated dynamical irritants. 

The following is a list of the acijds most frequently employed in medicine 
as external topical agents:— 


1 Pictionnaire de Medecine, art. Antisepfigne. 

1 Organic Chemistry in its ftpplicatwu to Agriculture and Physiology, edited by Lyon Playfair. 
Ph,D. London, 1840. Also, Animal Chemistry, edited by Dr. Vim. Gregory, 3d edit. 1846. 
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Topical Medicines acting Dynamically ; Acrids. 

1. VEGETABLE. 

Ckiicikbras. 

Sinapis alba —Seminnm pulnis. 

Sinapis nigra— Semiumn palm. 

Cocldearia Armoracia— Radis. 

Terkbinthack.®. 

Amyris elemifera— Resina. 

('OMI’OSIT.E. 

Anucyclus Fyrcthrum— Uadis. 

Soi.ane.e. <* 

Capsicum nnnuum— Bacon. 

Tiivmki.aoe®. 

Daphne Mozerairn— Cortes. 

2. ANIMAL. 

Cantliaris vesieatoria. 

• 

3. INORGANIC. 

Antimonii polassio-tartras. 

The vegetable acrids were formerly supposed 1 to owe their activity to a 
peculiar proximate principle, which was denominated the acrid principle of 
plants ( principitnn acre plant-arumJ; but modern chemistry has shewn 
that there is no one constituent of organic substances to which this term can 
be exclusively applied; but that many dissimilar principles agree in possessing 
acridity. Thus acrid substances are found among acids (c. //. gambogic), 
rap-table alkalis (e. <). veratria and emetia), neutral crystalline matters 
[e. y. elaterin), rolutih- oils (e. <j. cantluuidiu, and the oils of mustard, garlic, 
and rue), resins (e. <j. the resins of euphorbium and mezereon), and extractive 
matter (e. //. colocynthin). The acrid matter of some plants (e. y. of ranun¬ 
culus) has not yet been isolated. This probably arises from the facility with 
which it becomes decomposed. 

The acrid principles in general readily become absorbed, circulate with the 
blood, and are thrown out of the system by the secreting organs. On both 
the vascular system and secreting organs they act as stimulants. 

The acrids are employed as topical agents for various purposes:— 

1. To stimulate or irritate the skin {cutaneous stimulants) for the purpose 
of effecting counter-irritation (see p. 123). When used to produce redness 
merely, they are termed rubefacients (ritbcfacicntia ). Tor this purpose mus¬ 
tard poultices are frequently applied externally to relieve internal inflammatory 
affections. Ginger, pepper, onions, garlic, and turpentine, are also employed 
lor the same purpose. Sometimes they are used as vesicants or cjnspasti.es 
( resicantia sen cpispmUca) • that is, to cause the exhalation of a thin sqjjfius 
fluid under the eutiele. Cantharidcs are generally-employed for this purpose : 
though raezereon, euphorbium, and some of the chemical irritants (as acetic 
acid and ammonia) are occasionally used for the same object. Lastly, some 

the acrids produce a crop of pustules, when they are termed suppurants 
(suppurantia). Croton oil and emetic tartar are of this kind. The latter, 
perhaps, acts chemically as well as dynamically. 

2. To stimulate ulcerated surfaces ( ulcer stimulants). Surgeons employ 


1 See the Principles of Modern Ot/emistri/systematiealb/ arranged, by Dr. t’. C. Gren., translated 
!iom the German, vet. i. p. 428, Lond. 1800. Also Gura, Be Brincipp Ptanlarum acri, Halm, 1791. 


EUPHOBBIACK®. 

Euphorbia—V Resina. 

Croton Tiglium— Oleum. 

Urtice.e. 

Piper nigrum— Bocae. 

CoNIKElMi. 

Hr l Rerebinlhina, oleum ten-bin- 

I,am ) thin *' resma ' 

SCITAMlNKAi. 

Zingiber officinale— Radix. 
Liliaoe.k. 

Allium saliya— Bulbus. 

Allium Ccpa— Butbus. 
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a variety of topical applications to ulcerated surfaces for the purpose of aug. 
menting or altering the vital activity of the part. 


Sub-class 2. Mcdicamcnta Emollientia. Emollients. 

(Demulcents.) 

Topical agents which diminish the tone or insensible contractility of tile 
living tissues, and thereby cause relaxation and weakness, arc denominated 
emollientX (from emollio), I soften). 

The following is a list of the most frequently employed emollients:— 


1. VEGETABLE. 


Pa PAVE HACK A5. 

Pnpaver somnifermn— Semina. 

Line as. 

Linum usitatissimum— Semina, oleum, 
Malvaceae 

Malva sylvestris— Ilerba. 

Althiea officinalis— Radix, folia. 
Leguminosas. 

Acacia vera — G/immi arabienm. 
Astragalus— Gumnii tragaoantha. 
Glyeyrrhiza glabra— Radix, extractant. 
PoMACE.Y,. 

Gydonia vulgaris— Semina. 
Amvuiui.e.e. 

Ainygdalus communis— Semina, oleum. 
GOMPOSIT.E. 

Tussilago Farfara— Folia. 


OlEACE/E. 

Olca europsea— Oleum. 
Eupiiokbiacea!. 

Janipba Manihot— Tapioca. 
Abtocakpe.-e. 

Ficus Carica —Fruclus. 

Smii.ack.e. 

Smilax— Radix sarztse. 

Vai.mace.e. 

Elais gnineensis —Oleum palune. 
Sagus Rumphii— Sago. 

Gbamineas. 

Tri ticum vulgarc— Semina. 
llonlcmn ilistiehnu— Semina. 

Avcua sativa— Semina. 

Saecliarum officinarum— SacclMrmn. 
Liciiknes. 

Cctraria islandica. 


Lac. 

Ichthyocolla. 

Cornu ccrvi— Gelation. 


Aqua tepida. 


2. ANIMAL. 
Mol. 

Butyrnm. 

Aximgia. 

Adcps ovillns. 

3. INORGANIC. 

I 


Cetaccmn. 

Cera. 

Ovi albumen ct vitcllus. 


Vajxir calidns. 


Emollients have an operation diametrically opposite to tonics, especially to 
ihose which are astringent. They relax, soften, and swell the tissues, and 
render them more flexible. Appliellifto inflamed parts, they diminish heat, 
tension, and pain, and oftentimes assist in producing the resolution of the dis¬ 
ease; and when the inflammation is too violent, or too far advanced, for this to 
be effected, they are useful by promoting suppuration (see pp. 14 and 22). 
They have a relaxing effect on the muscular fibre, and are, therefore, employed 
to relieve spasm. These effects have been referred by some to a physical, 
by others to a vital agency. During life the particles of the body are kept 
in approximation by two forces—attraction and the vital principle; and as 
emollients render the parts to which they are applied soft and flexible, that is, 
they produce relaxation, it becomes a question w hether they operate by over¬ 
coming the cohesion ot the molecules, or by modifying the vital properties. 
Most writers have regarded them as mechanical agents, and explain their in¬ 
fluence just as they account for the action ot warm water, or oil, on inorganic 
substances—leather, for example. But we should always be cautious in 
applying physical explanations to vital phenomena; and in the present instance 
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this is particularly'necessary. Emollients act physically on inorganised parts 
of the body (the cuticle, for example); but, on living parts, they exert 
another kind of influence; for cold water, which diminishes the cohesion of 
dead parts, and renders them softer and more flexible, has not the same effect 
on living tsssues. Moreover, Dr. A. Crawford 1 has shewn that some medi¬ 
cinal agents which diminish the cohesion of dead animal tissues have an 
opposite effect on the living ones. 

The constitutional effects of emollients are tor the most part those of 
mitrienls, not of medicines; though the continued use of some is said to 
diminish the tone or vigour of the system generally; an effect ascribed by 
Barbier 2 to their absorption and local action on all. the fibres of the body. 
This statement, however, is unsupported by fact in the ease of gum, starch, 
sugar, gelatine, albumen, and some other principles. 

Emollients are used to prevent the action of irritating matters on the 
body, by involving them, or by sheathing'or defending surfaces from sub¬ 
stances capable of operating on them injuriously. When used for these 
purposes, they arc denominated demulcents (demulceutia, from demulceo, 1 
mitigate or soften). Tims we administer them when acrid poisons have been 
swallowed. They are applied externally, in the form of local baths, poultices, 
fomentations, &c. both as emollients and demulcents, in local inflammations, 
painful ulcers, &c. In irritation, inflammation, and ulceration of the alimen¬ 
tary canal (as in gastritis, enteritis, diarrhoea, dysentery, &c.) they arc taken 
either by the mouth or in the form of clyster. In catarrh, peripneumony, 
and pulmonic affections in general, where the cough is dry mid harsh, and the 
expectorated matters are acrid, the use of emollients is often attended with 
very beneficial effects. By their lubricating and soothing influence over the 
nerves distributed to the fauces, they probably affect the bronchial membrane 
and pulmonic structure by a reflex action. In affections of the urinary 
passages, as ardor uriua;, aqueous drinks are very serviceable. 

Wider and oily substances are, perhaps, tlic essential emollient principles. 
For though gum, starch, sugar, albumen, and gelatine, are so termed, 
they do not act as such unless water be present. The properties of these 
principles will be described in other parts of this work. 

Emollients may be arranged in the following orders:— 

OuiuvR ]. Aqiiosa. Aqueous emollients.—T his order contains water, the principal and 
most important substance of the class. In owter, however, (hat it may act as an emollient, 
it must have a certain temperature; for neither very cold nor boiling water has any emol¬ 
lient effect. Dr. Cullen fixes G‘2“ F. as the lowest temperature at which this fluid can be 
emollient; and observes, that the greater its warmth the greater will be its emollient 
power, provided that pain or sea,hung be not produced. Aqueous vapour is, for two 
reasons, more emollient than liquid water: in the first, place, it penetrates the organic 
tissues more powerfully; mid, secondly, a greater degree of heat can be applied by it than 
h.y liquid water. I)r. (jillen was doubtful whether advantage could be gained by any 
addition made to water. 

Order 2. Mucilaginosa. Mucilaginous emollients .—This group has been subdivided 
into the pure mucilaginous emollients (as gum arabie, tragaeanth, mallow, marshmallow, 
®e.); the sweets (as figs); the hitters (as celihria islandica, coltsfoot, and sarsaparilla); 
and the oily (as linseed, sweet almonds, poppy seeds, Ac.) 

Order 3. Amylacea. Amylaceous emollients. —This order includes starchy or farina- 

—- J r - 

1 An ’Experimental Inquiry into the Effects of Tonies, .fv., 1816. 

2 TraitS Etementmre do Matierc Medicate, t. ii. 2nde ed. Paris, 1824. 
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eecras substances ; as wheatcn flour, oatmeal, barley, arrow-root, sago, tapioca, whcal- 
starcb, &c. 

Order A Saccharina. Saccharine emollients.— TMs order consists of tbe saccharine 
substances; as ordinary sugar, honey, liquorice, &e. 

Order 5. Oleosa. Oleaginous emollients. —This order includes the waxy, fatty, and 
oily substances ; such as the animal fats, &c. (as lard, mutton suet, butter, wax, ana sper¬ 
maceti), and the vegetable oils (as olive, almond, palm, linseed &c.) 

Order 6. Albumin osa. Albuminous emollients. —This includes the white and yolk of 
egg, and milk. Saliva and gastric juice are employed on the continent for medical purposes. 

Order 7- Gelatin osa. Gelatinous emollient 's. —This order comprehends the gelatinous 
substances; as gelatine in its pure form, isinglass, hartshorn shavings, &c. 


Glass 1Y. llmmatica. Medicines acting on the Blood. 

Medicines which are supposed to act as therapeutical agents by effecting 
changes in the condition of the blood are denominated hannatica (algaruca, 
from alga, the Hood). * 

I have already had occasion to notice the alterations produced in the pro¬ 
perties of the blood by medicines introduced into the circulation (see p. 107, 
et seq.) These are effected by a physical, a chemical, or a dynamical agency. 

a. Medicines acting Physically on the Blood. 

Under this head I shall notice those agents which alter the specific gravity 
of the plasma. 

Order 1. Diluentia. Diluents .—These axe agents which lower the 

specific gravity of the plasma by increasing the proportion of its fluid parts. 

Aqua. | Aquosa blanda. 

Aqueous fluids can alone act as diluents; their effect being in reality due to 
the w r at,cr which thev contain. 

The rapid introduction of water into the circulation, either by injection 
into the veins or by absorption from the alimentary canal, lowers the specific 
gravity of the plasma, cheeks absorption (see pp. 108 and 132), and promotes 
the action of the secreting and exhaling organs (kidneys, skin, and pulmonary 
surface). 

A diminution in the specific gravity of the plasma is attended with an im¬ 
portant endosmotic effect; namely, enlargement or distension of the blood- 
corpuscles, (see pp. 92, 93, and 108). This fact was first noticed by 
Howson. 1 

The thirst and desire for aqueous fluids evinced by patients labouring under 
fever are well known. Are these phenomena connected with the altered con¬ 
dition of the blood {hypinosis sanguinis, Simon 2 )? Under the various 
names of slops, ptisans, thin diet, fever diet, broth diet, &c. diluents are 
employed in fevers to quench thirst and promote the aetion of the secreting 
and exhaling organs; while the small quantify of nutriment contained in some 
of them contributes to the support of the system. 


1 The Works cf Wrn. Hemon, F.R.S. edited by G. Gulliver, p. xlvi. Loud. 1846, 

2 Simon’s Animal Chemistry, translated by I)r. Day, vol. i. p. 287. Hypinosis, from iiri, tinier; 
and 6, Ms, the fibrin of blood. In this condition of blood, the quantity of iibrine is frequently less 
than in health, while the quantity of corpuscles is either absolutely or relatively increased; and the 
quantity of solid constituents is also frequently larger than in the normal fluid. Moreover, in the 
contagions fevers, the blood is jjrobably the seat of a morbid poison. 
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Order 2. Inspissantia. Inynssants .—These are agents which augment 
the specific gravity of the plasma. 

There are two modes of increasing the density of the plasma: the one is 
by withholding or diminishing the use of alimentary fluids; and the other is 
by the employment of evacuants (hydragogues, diuretics, and diaphoretics), 
which carry off part of the watery portion of the blood. 

Restriction in the amount of fluids taken, or, in other words, the use of a 
dry diet, is practised in the following cases:— 

a." When our object is to lessen the volume of the circulating fluid; as in 
valvular diseases of the heart. 

/3. When wo desire to promote the coagulation of the blood. Thus, in 
aueurism of the aorta, and other large vessels, our hope of cure depends on 
the coagulation and deposition of the fibrine of the blood within the aneu- 
rismal sac. In such cases we endeavour to increase the specific gravity of 
the plasma. ’ 

y. When we are desirous of repressing excessive secretion. Thus, in 
hydruria and diabetes, an important part of the treatment consists in the 
restriction of the use of drinks. So also in coryza, and probably other 
catarrhal affections, total abstinence from liquids (constituting the dry treat¬ 
ment) for a couple of days is an effectual, though not very agreeable, method 
of cure. 1 

By the use of evacuants (such as hydragogues, diuretics, and diaphoretics), 
a discharge of the watery part of the blood is effected, and the density of the 
plasma thereby increased. In consequence of this, and by an action of 
exosmose, the blood-corpuscles are emptied of part of their contents, and 
become in consequence somewhat collapsed and shrivelled. 2 In diseases 
characterised by excess of water in the blood ( spuncemia , Simon 3 ), as anaemia, 
as well also in morbus Brightii, the employment of purgatives to carry off 
water from the blood constitutes an important part of the treatment. 

The injection into the blood of saline solutions, having a specific gravity 
greater than that of the serum (T027 or T028) causes shrivelling or 
collapse of the corpuscles. This fact was first ascertained by Iiewson. 

/3. Medicines acting Chemically on the Blood. 

A considerable number of medicines produce a more or less transitory 
chemical change in the blood. 

Some of them diminish the amount of the solid constituents (especially the 
fibrin and corpuscles) of the blood, and thus give rise to that condition of the 
circulating fluid called by Simon spansemia, or poverty of the blood; others 
augment the number of blood-corpuscles or the amount of hsematin in the 
blood. The former may be conveniently termed spantemica; the latter, 
heematinica. % 

Order 3. SPAN/EMICA (onava.ifxuca., from triravo C, poor ; and atfia, blood : 
antiplastic alteratives or dysplastica, t Oosterhn : plastilytica and erethi- 


1 Dr. C. J. B. Williams, Cyclopedia of Practical Medicine, art. Corysa; also, Load. Med. Gas. 

vol. sxi. p . 676, for Jan. 27, 1888. • 

3 See ante, p. 92. Also, Dr. Rees, in Lund. Med. Gas. vol. xxxv. p. 849, April 4, 1845. 

3 Animal Chemistry, vol. i. p. 306. 
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lyticu (hmmatolytica), Schulte : dyxcraxiaca). Spanaemics arc agents 
which, by long-continued use, impoverish the blood. 

This order includes iodine and bromine, most of the metals (not iron), the 
acids (comjponly so called), the alkalincs, and the alkaline and earthy salts. 

They act topically as chemical irritants. They become absorbed, and are 
afterwards readily detected in the excretions. Their long-continued use in 
moderate doses injures digestion, assimilation, and sanguification; and gives 
rise to a state of dyscrasy or cachexia. Their effects in many cases accumu¬ 
late ; and hence arise the phenomena of saturation (see Lead and Mer¬ 
cury). In excessive doses they act as caustic and irritant poisons. 

They are important therapeutic agents, and serve numerous useful purposes 
in medicine. Rut, these being very varied, and their therapeutic pro¬ 
perties in some cases opposed (e. y. the acids and alkalies), I shall reserve 
my notice of their remedial uses to the subdivisions of the order. As topical 
remedies, they have already been Spoken of, (see Topica Chemica). 

The spamemics may be conveniently arranged in four sub-orders: one, in¬ 
cluding the mineral and vegetable acids, which quench thirst and lessen preter¬ 
natural heat (up. adi/ixa ct refriycrantia J; a second, comprehending the al¬ 
kaline®, iodine, bromine, sulphur, the salts, mercurials, and antimonials, which 
act as resolvents and liquel'acients (up. rcxolrentia sen Htjmfacientia); a 
third, containing the preparations of arsenic, copper, zinc, silver, and bismuth, 
which arc employed in the treatment of certain morbid affections of the 
nervous system of a spasmodic nature ('tip. antixpaxmodica); and the 
fourth, consisting of the preparations of lead, employed for their astringent 
and sedative properties, and which, in poisonous doses, excite palsy ( xp. 
xuturnina). * 

SUB-OllDElt a. SpANyEMICA ADIPSA 1ST 11E Fill GERANTIA ftufmat,O(//tied 
phyxoda, Schultz; acida ; antalkalina ).—The thirst-qucuchiug, refrigerant 
spamemics. This sub-order includes both mineral and vegetable acids. 


Adda mineralia. 
Acidnni snlplmricum. 
Aciduni uitricum. 
Aciilum Jiyilrocbloriciun. 
Aciduni phosphoricum. 


Acida- vegetabitia. 
Aridiun aceticnm. 
Acidum citricum. 
Aeidum tartarieum. 


The chemical action on the tissues and albumen of the mineral acids, as 
w'ell as of acetic acid, have already been noticed, (see pp. 8!) and 94). In the 
concentrated state they destroy both organisation and life (morpholysis and 
biolysis, see p. 95), and are employed as escharotics (see p. 157). The 
diluted acids coagulate the liquid portion of the mucus of the mucous mem¬ 
branes. Dilute acetic, oxalic, and tartaric acids (but not the dilute mineral 
acidS), dissolve the capsule of the mucous corpuscles. The concentrated 
acids dissolve the epithelium scales; but the dilute acid* do not affect them. 

When sufficiently diluted, they cease to be corrosive, though they still exert 
a chemical influence. Thus, when applied to the skin, they harden the cuticle 
by uniting with its albumen; and, t hen applied to the mucous surfaces, they 
produce astridtion and a slight whitening of the part (from their chemical 
influence on .the mucus and the epithelial coat). 

The diluted mineral #md vegetable acids,, when swallowed in moderate 
doses, at. 'first allay thirst, ^sharpen the appetite, and promote digestion. 
They check preternatural heat, reduce the frequency and force of the pulse, 
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lessen cutaneous perspiration, allay the troublesome itching of prurigo, 
sometimes prove diuretic, and occasionally render the urine unusually acid. 
Under their use, the milk often acquires a griping quality, and the bowels, 
become slightly relaxed. By their long-continued employment, the 
tongue becomes coated with a whitish but moist fur, the appetite and 
digestion are impaired; while griping and relaxation of bowels, with febrile 
disorder, frequently occur. If their use be still persevered in, they more 
deeply injure the assimilative processes, and a kind of scorbutic cachexy is 
established. 

The concentrated mineral acids act as corrosive poisons, and destroy both 
the organisation and life of the parts with which they come in contact, (see 
p. 95). They depress tile heart's action through the agency of the nervous 
system, and on the principle of shock, (see p. 114). 

The chemical intluencc of the acids in the alimentary canal is an interesting 
object of inquiry. Their relations to the organised tissues, albuminous liquids, 
and mucus, have been already alluded to. Small quantities of the dilute acids 
do not appear to injure the digestive powers of the gastric juice, wliich, in its 
normal state, possesses acid properties. Indeed, it is well known that, in the 
preparation of an artificial digestive liquor, the presence of minute portions of 
a free acid (hydrochloric or acetic) is necessary. It is obvious, however, that 
if, as Liebig 1 infers from Lehmann’s experiments, the gsistric juice naturally 
contain lactate of magnesia, this salt will suffer partial decomposition by the 
introduction of one of the mineral acids into the stomach. The acids unite 
in the alimentary canal not only with the albuminous substances and mucus, 
but idso with the alkaline (soda) and earthy bases (lime and magnesia) found 
in the saliva, bile, and pancreatic juice; and in this way they become neu¬ 
tralized and form compounds, some of which are soluble, others insoluble: 
the former are absorbed, and the latter rejected. 

In considering the chemical influence of the acids on the blood and on dis¬ 
tant parts, it is important to bear in mind the fact just mentioned; namely, 
that the acids 2 enter the blood in combination with bases; so that they react 
in the stomach and alimentary canal as acids, but in -the blood as salts. 
The impossibility of dissolving ossilic deposits in distant organs by the internal 
administration of the acids is, therefore, readily accounted for. It is obvious, 
moreover, that no analogy can exist between the chemical influence of free 
acids added to blood after its withdrawal from the body, and that of acids 
combined with bases (that is, of salts,) entering the blood from the alimentary 
canal. 

That the acids which have been administered by the mouth traverse the 
system, is demonstrated by the fact of their subsequent detection in the secre¬ 
tions, especially the urine, (sec pp. 87 and 102). But, while in the blood, 
they must be in condnriation, since their acid properties are neutralized. 

It must not, however, be inferred that the influence of the acids on the 

blood and general system is identical with that of the salts of the same acids; 

___ _____ 2 _—_- 

* 

1 Researches on the Chemistry of Food, edited by Dr. Gregory, p. 138, Loud. 1847. 

2 Hydrocyanic acid may possibly be an exception to this statement, since its odour has been de¬ 

tected in distant parts. The same, perhaps, may be the case with some other weak .acids, as carbonic 
acid. Liebig (Researches on the Chemistry of Food, 1847,) ascribes the alkaiiiiCbffiaction of the 
blood, as well as the power of this fluid to take up carbonic acid, to tlio presence of phosphate of 
soda (W, 2NaO, 110). » 
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for it must be remembered, that the acids deprive the system of part of its 
alkaline and earthy bases, which arc employed in neutralizing and conducting 
,the acids safely out of the system, and which, but for the administration of 
the latter, would have been otherwise applied to the purposes of the economy. 
Now these bases, though obtained directly from the saliva, the bile (chiefly), 
and the pancreatic juice, are indirectly derived from the blood; so that, in a 
secondary way at least, the acids must modify the composition of the blood. 

A striking illustration of the different effects produced on the system by 
the vegetable acids and by their salts is derived from Wohler’s observations 
before noticed (p. 102). Several of the free vegetable acids, when adminis¬ 
tered .by the mouth, are. subsequently detected in the urine in combination 
with an alkali; but, when given in combination with an alkali, carbonates 
(bicarbonates ?) of the alkali are detected in the urine. The free vegetable 
acid, therefore, robs the system of alkaline matter, while the salts of the same 
acids deprive the system of oxygen. Benzoic acid (Cl 14 II s O 3 ), during its 
passage through the system, also abstracts the elements of glycoeoll or gela¬ 
tine sugar (C 4 NH 4 O 1 * 3 ); for it appears in the urine in the form of hippuric 
acid (C 18 N H 9 O 6 ) combined with a base. 

Prom the preceding remarks, it may be inferred that the precise changes 
effected in the blood by the internal administration of the acids are very 
obscure; nay, the very action of these bodies on the circulating fluid is rather 
assumed than demonstrated. The statements of authors as to the changes in 
the physical and chemical properties of the blood, produced by the adminis¬ 
tration of acids are, therefore, for the most part, hypothetical, as are also tjne 
pathological and therapeutical deductions therefrom. Several of them, indeed, 
are founded on erroneous premises. Thus, Dr. Stevens 1 states that, “ when 
acids are used internally, some of them enter the circulation, darken the 
colour of the current, and reduce the force of the vascular organs; or when 
wc add a weak acid solution to healthy blood out of the body, we make it 
quite as black as it is either in scurvy, cholera, or the last stage of the climate 
fever.” Now it is obvious that Dr. Stevens’s statements, respecting the effect 
on the blood of acids administered internally, are entirely hypothetical, and arc 
founded on the erroneous notion that the acids enter the circulation in the 
free state, and that their action on the circulating blood is similar to that 
which they exercise on blood drawn from the body. Both of these errors I 
have already exposed, (see p. 171). Schultz, 3 also, has more recently fallen 
into similar errors. Both the acids and salts (alkaline and earthy), he says, 
act on the blood as biolytic 3 agents; and he, therefore, terms them liaemato- 
lytics (hamatolytica): the former, however, act on the corpuscles, and are, in 
consequence, called blood-corpuscle hrematblyti.es (lunnatolyticu pkysoda); 
while the fetter exert their influence on the plasma, and arc, therefore, de- 
lominated plasma heematolytics (hrcmatolytica pltv^natoda). To the 
action of the acids on the blood-corpuscles he ascribes their antiphlogistic 
cower. They have, he says, an extraordinary faculty of abstracting the 
colouring matter from the corpuscles, and of rendering it soluble in the 
rlasma. When thus decolorized, the corpuscles possess a very inconsiderable 
■espiratory power; and the more they are decolorized by the use of acids and 

1 Observations on the Healthy and Diseased Properties of the Blood, p. 203, 1832. 

3 Naturlich.es System tier altyemeinen Pharmakoloyie, pp. 156 and 444, 1846. 

3 1 have before (p. 95) e*plained the meaning of the word biolytic. 
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acid drinks, the weaker is the pulmonary respiration; and, therefore, after the 
use of acid medicines, vital excitation and calorification are lessened. Hence 
the reputed cooling effects of acids. The blood, therefore, continues Schultz, 
always becomes black after its intermixture with adds as well as by their use. 

The acids are thrown out of the blood by the kidneys. They probably 
never pass off in the free state, but always in combination with a base; and 
hence they do not in general increase the acidity of the urine. 1 But, even in 
those cases in which the urine has become preternaturally acid after the use of 
acid medicines, it is probable that the augmented acidity was dependent on an 
increase in the proportion of those ingredients which, in the healthy state, 
render the urine slightly acid. 2 Perhaps, therefore, in the cases now alluded 
to, the acids acted upon the digestive and assimilating organs, and indirectly 
modified the renal secretion ; 3 or appropriated to themselves bases which, but 
for their presence, would have been eliminated in combination with the normal 
constituents of the urine. 

A recent eminent writer 4 states, that the urine may be easily rendered acid 
“ by any vegetable acid,—as tartaric, citric, acetic acidsand he quotes, 
apparently as his authority for this assumption, Wohler’s experiments. 5 
The affinity of the vegetable acids for bases being weaker than that of the 
mineral acids, the presence of the former in the urine, in a free state or as 
super-salts, appears a priori less improbable. 6 But it is more likely 
that the vegetable, as well as the mineral, acids acidify the urine by act¬ 
ing indirectly; namely, on the digestive and assimilating organs. As the 
vegetable acids, when swallowed in combination with alkalies, undergo oxida¬ 
tion in the system, it might be expected that the free vegetable acids would 

! Berzelius (Truitt' tie Chiniie, t. vii. p. 401, 18:13,) observes, tlmt tlie mineral adds never increase 
the acidity of the urine. Wohler (Ticdemann’s Zeitsrhrififiir Vhys'wlogie , lid. i. S. 138,) states. 
Unit tlir urine of a dog, to whom two drachms of oxalic acid had been given fasting, was not prater- 
naturally acid, though it contained a soluble oxalate, and deposited small crystals of oxalate of lime. 
. Practical physicians and surgeous arc. familiar with the fact of the difficulty, and, in many cases, 
impracticability, of acidifying alkaline urine. (See, on this subject, Dr. Golding Bird’s observations in 
the London Medical Gazette, dan. 22d, 1847, p. 154). Ortila (Journal de Chimie Medic. t. viii. 
lie Sdr. p. 286, el set/.) detected nitric, sulphuric, hydrochloric, oxalic, and perhaps acetic, acids in 
the urine of dogs poisoned by these substances ; but in no ease does it appear that these acids were 
ia the. free state. 

3 Mr. Brandc (P/d/. Trans, for 1813,) states, that when the mineral acids are given to relieve 
phcsphatic deposits, they are apt to induce red gravel (uric acid). 

3 Berzelius (op. cit. p. 414) gave to a patient affected with alkaline urine, with phosphalie de¬ 
posits, increasing doses of phosphoric acid without being able to acidify the urine. Ultimately the 
acid purged the patient, aud then the urine acquired an acid character, recovered its transparency, 
and deposited uric acid. 

1 I)r. H. Bence Jones, On Gravel, Calculus, and Gout, p. 86, Loud. 1842. 

8 Wohler’s statements do not bear the construction which lias been put on them. This eminent 
chemist experimented with oxalic, tartaric, citric, malic, gallic, succinic, and benzoic afcids. In one 
case only (viz. in the experiment with tartaric acid), he observes, that “ the mine appeared unusually 
acid.” In the case of oxaKb acid, he says, it was not more acid than usual; and, in that of succinic 
acid, he found it to be alkaline. The acidity or alkalinity of the urine is not stated in the cases of 
citric, malic, and gallic acids; though he observes that the odour, taste, and proportion of phos¬ 
phate of lime of the urine appeared to him to be unjaual in the animals to whom citric and malic 
acids had been given. With respect to the benzoic acid, he observes that it was found in the urine 
iu combination with a base. In a subsequent part of his paper (p. 307), lie concludes that, “ from 
the foregoing experiments with oxalic, tartaric, and benzoic acids, it is probable that these—and 
perhaps all acids—are never eliminated in the urine in the free etate, but always in combination 
with a base.” * 

6 Mr. Brande (Phil. Trans. 1813,) says, that the vegetable acids are less apt to cause the deposi¬ 
tion of red gravel (uric acid) iu the urine than the mineral ones. , 



174 PHARMACOLOGICAL REMEDIES.— Medicines. 

be subject to a similar change; but such does not appear to be the case; 
why, it is not easy to say .IS 

As the acids become neutralized by combination with bases before their 
absorption into the blood, it follows that, as free acids, they operate topically 
only. They are useful as such for the following purposes:— 

1. As eseharotics, (see p. 157). 

2. As antalkalines in poisoning by the alkalies and their carbonates (see 
p. 161), and in some forms of pyrosis which are attended with an alkaline 
condition of the gastric secretion. 1 

8. As astringents and styptics in hemorrhage from the stomach and bowels. 
They constringe the blopd-vcssels of the mucous membrane of the alimentary 
canal, and coagulate mucus and blood. 

4. As lithontriptics. Very dilute solutions of the mineral acids (hydro¬ 
chloric and nitric) have been injected into the bladder as solvents for phosphatic 
calculi. They have proved useful in chronic inflammation of the mucous 
membrane of the bladder, accompanied by a deposition of the phosphates. 
They are serviceable in two ways,—by their solvent action on the concretions, 
which they assist in disintegrating; and by benefiting the condition of the 
mucous membrane of the bladder. 2 

The acids are also efficacious, as remote or general agents, in several cases 
in which their chemical influence is not very obvious. Thus they are used,— 

5. To check profuse sweating in hectic fever. ■ 

6. To allay the distressing itching and irritation of the skin in prurigo and 
lichen." 

7. To lessen preternatural heat and reduce the frequendf and force of the 
pulse; as in febrile complaints and hemorrhages (pulmonary, uterine, &e.) 

8. To relieve narcotism after the poison has been evacuated from the 
stomach and bowels, 

9. In dyserasies or diseases which have been supposed to depend oil, or be 
connected with, a depraved condition of the animal fluids; as scorbutus, 
secondary syphilis, and mercurial cachexia. 

The efficacy of vegetable acids (especially citric acid) and fresh vegetables and fruits in 
the treatment of scurvyis too well established by experience 3 to be affected by the hypo¬ 
thetical objections of Dr. Stevens 4 * to the use of acids in tliia malady. A satisfactory 
explanation of their methodus medendi is still, wanting; for though the assumption that 
non-nitrogenous food in scurvy is useful by acting, in the oxidizing processes of the system, 
os a substitute for the animul tissues which are thereby preserved, accounts for the fact 4 
that the pure acids are less efficacious than acid vegetable juices, 6 7 yet it fails to account 
for various circumstances (such as the incfficacy of the fatty substances, and the occasional 
failure of even lemon juice to prevent or to check scurvy)/ aud, therefore, cannot be con¬ 
sidered as a satisfactory explanation. 

10. In Jhe so-called putrid fevers, the mineral acids have frequently proved 


1 Dr. R. D. Thomson, British Amah of Medicine, March 31, 1837. 

8 Sir B, Brodie, in the Land, Med. Gazette, vol. viii. p. 355,1831; Dr. Golding Bird, Urinary 
Deposits, p. 209. * 

3 See Dr. land’s Treatise on the Scurvy, Sd edit. Lond. 1772. 

4 Observations: on the Healthy and Diseased Properties of the Blood, pp. 263 and 264, Lend. 1832. 
* Dr. Budd, Dentures on theDisorders resulting from Defective Nutriment, in the London Medical 

Gazette, July 1842, p. 716. , 

8 The add .vegetable juices contain acidulous alkaline salts, which, as before stated, suffer oxida¬ 
tion in the system, though the free acidB do not. 

7 See my Treatise on Food and Diet, pp. 147 and 858. 
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serviceable. They were originally employed under the idea that they cheeked 
the supjwsed putrescent tendency of the fluids. |jfay they not be useful, by 
abstracting from the system basic matter P 

11. In phosphatic deposits in the urine, the acids, both mineral and vege¬ 
table, are often resorted to, and occasionally with relief. They are, however, 
very uncertain, and, at best, are but palliative. 

12. As tonics, the diluted mineral acids (especially the sulphuric) are 
frequently employed in conjunction with the vegetable bitters; as cinchona 
and quinine. 

Sub-order f}. Spanjemica kesolventia seu liqueeacientia. —Resolvent 
or liquefacient spanannics. This sub-order includes jhe agents which, in the 
last edition of this work (vol. i. p. 194), were denominated simply liquefaci- 
entia. 

Tliis sub-order includes the alkalines, jodine, bromine, sulphur, mer¬ 
curials, and antimonials. 

These spanaanics promote secretion and exhalation generally, soften and 
loosen textures, check phlegmonous inflammation, lessen inflammatory effu¬ 
sions, and promote their re-absorption. Their antiphlogistic effect is best 
seen after the use of mercury, the action of which, observes Dr. Tarre, 1 “ is 
positively antiphlegraonous. If it be pushed far enough, it produces an effect 
the exact reverse of the pldegmouous state; namely, the erythematous inflam¬ 
mation, the tendency of which is to loosen structure, while that of phlegmonous 
inflammation is to bind texture.'” 2 Under the influence of mercurials, the 
gums become spongy, the intestines and pulmonic membranes softened, 3 and 
deposits of coagukble lymph (as in iritis) arc removed. The beneficial effects 
of mercurials, antimonials, iodine, idkalies, 4 &c. in promoting the resolution 
of visceral and glandular inflammation, and in relieving active congestion, may 
be ascribed to the antiphlcgmonous action referred to by Dr. Tarre. These 
agents are opposed to the exudation of plastic or coagulable lymph (hence 
they check union by adhesion), and to the formation of false membranes. 
During their use, visceral and glandular enlargements and indurations, 
thickening of membranes (as of the periosteum), and morbid, but non- 
malignant, growths of various kinds, are sometimes observed to get softer 
and smaller, and ultimately to disappear. Dr. Ashwell 5 graphically describes 
indurations and hard tumors of the uterus as having “ melted away” under 
the influence of iodine. In hepatization of the lungs, the effused solid matter 
is often absorbed, and the cells rendered ag<un permeable to air, by the use 
of mercury. It is on account of the influence of liquefacients in checking 
phlegmonous inflammation, obviating its consequences, and promoting the 
removal of enlargements, indurations, &e. that they are frequently denominated 
resolvents (from resolvo, I loosen or dissolve). 

The resolvent opex&tion of these medicines is usually explained by referring 
it to an augmented activity of the absorbents. But this explanation is imper- 

1 Essays on the moat important Diseases of Women, by Robert Ferguson. M.D. Part i. p. 215, 
Loud. 1839. 

,1 Tllifl stat ement of Dr. Farrc must be received with some limitation; for, as Dr. C. B. Williams 
(Principles of Medicine, p. 280) has observed “ lymph is thrown out, and granulations form, and 
healthy ulcers heal, duriug mercurial action.” 

■* Ferguson’s Essays, a. 216. 

4 Mascagni, in the Memorie della Society Italiana deUe Scienze, Modena, 1804. Also, Nigri, in 
Land. Medical Gazette, vol. iiv. p. 718. 

5 Guy's Hospital Reports, No. 1, 1838, 
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feet, and does not account for all the phenomena. The effect is nscribable to 
a change in the nutrition of the parts affected. My, friend. Dr. Billing, 1 is of 
opinion that “ mercury and iodine remove morbid growths by starving them, 
which they effect by contracting the capillaries.” But I conceive there must 
be something more in the influence of these remedies than a mere reduction 
in the quantity of blood supplied to the affected parts. The enlargements 
which these agents remove are not mere hypertrophies; their structure is 
morbid, and they must, in consequence, have been induced by a change in the 
quality of the vital activity; in other words, by morbid action. Medicines, 
therefore, which remove these abnormal conditions, can only do so by restoring 
healthy action; that is,.by an alterative influence. By what, force or power 
they are enabled to effect ^changes of this kind must, for the present at least, 
be a matter of speculation. Mtiller 2 thinks it is by affinity. “ They produce,” 
he observes, “ such an alteration in the composition of the tissues, that the 
affinities already existing are annulled, and new ones induced, so as to enable 
the vital principle—the power which determines the constant reproduction of 
all parts in conformity with the original type of the individual—to effect the 
further restoration and cure; the mercury itself does not complete the cure.” 

May not these remedies act by correcting the quality of the blood in inflam¬ 
mation ? It is now well known that the blood in this disease contains an 
abnormal quantity of fibrine, the quantity of which is diminished by the use 
of the liquefacient spauaunics. Moreover, in huffy blood, the red corpuscles 
sink more rapidly than in healthy blood; a circumstance which Mr. Gulliver 
ascribes to their increased tendency to cluster or aggregate. Now, the salts 
tend to keep the corpuscles asunder; and to this cause Mr. Gulliver ascribes 
the efficacy of these agents in inflammation. 3 Furthermore, the blood of an 
inflamed part contains an increased number of white globules, which have a 
remarkable disposition to adhere to the walls of the vessels and to one another; 4 
and it is not improbable that the beneficial effects of resolvents and liqucfacients 
may be due to their influence in diminishing the number and adhesiveness of 
these globules. 

1. Alkulina. Alkaline* {antacida; absorbentia ).—This division in¬ 
cludes the alkalies, the alkaline earths, and the carbonates of these substances. 

Potassa. Fotassic carbon as. Ammonias carbon as. 

Soda. Potassos bicarbonas. Ammonite sesquicarbonas. 

Ammonia. Sodas carbonas. Calcis carbon as (i cretd ). 

Calx. Sod® bicarbonas. -Magnesite carbonas. 

Magnesia. Magnesia bicarbonas. 

. The chemical action on the tissues of the alkalies has been already alluded 
to, (see pp. 89 and 94). 

They dissolve albuminous substances and mucus, and saponify fatty sub¬ 
stances. Hence, in the concentrated state, they destroy both organization 
and life, (see p. 95); and, when swallowed in this f'Srm, act as corrosive 
poisons. From their solvent action on the organic tissues, they have a soften¬ 
ing influence even in the dilute foyn, and,' in consequence, are saponaceous 
to the touch. 

1 First Principles of Medicine, pp. 69, 70, 4th edit. Load. 1841. 

2 Physiology, by Baly, vol. i.j). 863. 

8 The Works of William ffewson, F.R.S. edited, with an Introduction and Notes, by G. Gulliver, 
F.R.S. pp. 40 and 231 (footnotes), Lond. 1846. 

4 Dr. C. J. B. Williams, Principles of Medicine, p. 209, el seq. loud. 1843. 
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When swallowed in the diluted state, they destroy the acidity of the stomach, 
by combining with, and thereby neutralizing, the free acids contained in this 
viscus. The salts thus formed are, for the most part at least, absorbed. Any 
excess of alkali present probably becomes absorbed in combination with albu-. 
minous matter. 

They probably aid in the digestion and absorption of fatty substances, 
especially when there is a deficiency of bile and pancreatic juice. 1 

In small or moderate doses they promote secretion from the gastro-intestinai 
mucous membrane, become absorbed, act as diuretics, and communicate an 
alkaline quality to the urine. 2 

By repeated use, in full doses, they produce the general effects of liquc- 
facients, already noticed (see p. 175). 

Their long-continued employment disorders the functions of the digestive 
and assimilative organs, and gives rise to a kind of dyscrasia analogous to 
scurvy. The blood becomes deteriorated or sparacrine, coagulates imperfectly 
when drawn from a vein, and the nutrition of the body generally is impaired. 3 

The carbonates of the alkalies act less energetically, as chemical agents, on 
the tissues, than the caustic alkalies; the bicarbonates less than the mono- 
carbonates. . 

The alkaline earths (magnesia and lime) are much less energetic, especially 

magnesia, in their chemical action on the tissues than the alkalies; and their 
- &L --- 

1 Sec the experiments of Mntteucci on the use of the alkali of the bile and pancreatic juice in 
aiding the absorption of fatty substances by forming an emulsion with them. (Ledums on the 
Physical Phenomena of Living Beings , pp. 110—113, Loud. 1847.) 

L That the urine becomes alkaline from the employment of the alkalies and their carbonates, is a 
fact to which I and most practical physicians can bear testimony; bill it may not be amiss to refer 
to some published authorities on this point. Mascagni (quoted by Wohler) found the nrino alkaline 
from the use of one drachm of carbonate of potash daily. Mr. Brando (Phil. Trans, for 1810) ob¬ 
served the alkalinity of the urine after the employment of the carbonates of soda and potash, lie 
says, that two drachms of carbonate of soda rendered the urine alkaline in six minutes, and produced 
the full effect in a quarter of an hour, occasioning a precipitation of the phosphates of lime and 
magnesia, and restoring the blue colour to reddened litmus paper. Magnesia had the same effect of 
occasioning a precipitation of the phosphates; but, on account of its insolubility, required a greater 
time to produce the effect. Lime-water required five hours to produce a sensible precipitation, 
which, even then, was not nearly so distinct as from the alkalies. Dr. Bostoek (Medico-Chirurg. 
Trans, vol. v. p. 80,) found that the urine become alkaline and effervesced with acids after the use 
of two ounces and a half of carbonate of soda daily. 

3 “ Not a few of those who took the olcalious saponaceous hotch-potch of Mrs. Stephens, and the 
soap-lecs, for a long time together, fell into hectical heats, a hot scurvy, hemorrhages, dysentery, &c. 
A remarkable instance of this lately happened to a gentleman of the West of Cornwall, who, for 
several years, had laboured under a stone in his bladder. lie was originally of a tender constitution; 
and had taken the lixivium, &c. for several weeks, till at length his gums began to grow exceedingly 
8 l ,on gy. inflamed, and livid—at last, extremely sore and putrid; insomuch, that the flesh might ho 
pulled off with the greatest ease: they bled considerably on the least pressure ; and a thin bloody 
ichor continually leaked off froin them. Livid spots also appeared on him ; and his legs, and thighs 
especially, became vastly sore, and of a claret colour, or rather more livid, so that a mortification 
was feared. . Upon this I was consulted for him by Mr. Hingston, a very skilful apothecary of 
Penzance, who stated his case* Apprehending an alkalescent putrid state of the humours, and a dis¬ 
solution of the blood from the course he had gone through and the symptoms he now laboured under, 

J advised the decoction and extract of the byrk with elixir vitriofi, and subacid drinks and diet, 
which soon took off the inflammation, sponginess, and, bleeding of his gums, and prevented the 
further advance of the livid colour of his thighs, &c. which, in a few days, disappeared. About 
some two or three weeks after, a copious eruption of red fiery pustules broke out upon him, which 
seemed to promise some advantage. However, being reduced exceedingly weak by a complication of 
disorders and a confirmed hectic, he died qrfite tabid about a fortnight or three weeks after. A very • 
large stone was taken out of Ms bladder after his death.” (IluxSara’s Essay on Fevers, p. 48, 
•>d edit. Loud. 1747).—Sec also the article Ammonia sesquicarbonas for an accouBt of a case illus¬ 
trating the ill effects arising from the long-continued use of large doses *>f this alkaline substance, 

. VOL. I. w 
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carbonates (especially carbonate of lime) exert scarcely any chemical influence 
over the albuminous tissues. 

. The alkalines are employed therapeutically for the following purposes:— 

1. As escharotics (see p. 157). 

2. As antacids or absorbents in poisoning by the acids (see p. 160), and in 
dyspepsia with acidity of the stomach. In the latter case, they may perhaps 
be serviceable in promoting the digestion of the fatty substances, where there 
is a deficient secreti«i of bile (see p. 177). 

*3. As softeners and cleansers of the skin, weak alkaline solutions are used 
as cosmetics. They exercise a solvent action on the cuticle. 

4. As lithontripticfj or antilitliics they will be noticed hereafter (see 
Lithontriptica). 

5. " As diuretics they Mil be noticed on a future occasion (see Diuretica). 

6. As antiplastics and resolvents in inflammation. 'On theoretical grounds 
they have been supposed useful) because their continued use leads to a dimi¬ 
nution of the fibrine of the blood, which, in acute inflammation, is augmented 
in quantity; and also because coagulable lymph, a product of inflammation, 
is soluble in alkaline solutions. The latter observation led Mascagni 1 to 
propose the use of alkalies in acute inflammatory disease and in an epidemic 
pulmonary affection which, in 1800, made great ravages in the district of 
Chiudino, in Tuscany, the practice proved highly successful, as also in dropsy 
induced by obstruction of the lymphatic vessels and glands, from depositions 
of coagulable lymph in consequence of an inflammatory diathesis. 

7. As a resolvent and sorbefacient, in glandular and visceral enlargements 
of a non-malignant character. 

8. As an alterative and antacid in rheumatic and gouty inflammation, 
especially when accompanied with deposits of lithic acid in the urine. 

In most of the cases in which the alkalies are indicated, it will be found 
advisable to employ them in the carbonated state; for in this form they are 
less caustic, and can therefore be given in larger doses, while their remote or 
constitutional effects are probably equally powerful. 

2. Salta neulra et media. The alkaline and earthy salts. —This divi¬ 
sion includes the neutral and indifferent combinations of the alkalies and earths 
with acids, as well as some of the acidulous or supersalts of the alkalies. 

The following is a list of the officinal substances of this order:— 

Inorganic. 

Potass® sulphas. Soda; phosphas. 

Potass® bisulphas. Sod® biboras. 

Sod® sulphas. Sodii chloridum. 

Maguesi® sulphas. Ammonii chloridum. 

Alum. Barii chloridum. 

Potass® nitras. Calcii chloridum. 

Sod® nitras. Potassii bromidum. 

Potass® chloras. 'Potassii iodidum. 

The alkaline and earthy salts act both physically and chemically on the 
living tissues with which they are placed in contact. 

Their physical or endosmotic influence has been already noticed (see pp. 
91 and 92). 

Their chemical influence is not very energetic, and the precise changes which 
1 London Medical Gazette, vol. xir. p. 714, Aug. 16, 1834. 


Organic ( vegetable ). 

Potass® acetas. Potass® et sod® tar- 

Sod® acetas. tras. 

Ammonia acetas. Potass® citrus. 

Potass® tartras. Sod® citrus. 

Potass® bitartras. Ammonite citras. 
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they effect have not been carefully examined. The compounds which the 
salts form with the organic textures are more permanent, and less disposed to 
undergo putrefaction, than the textures alone are; and hence the salts act as 
antiseptics (see p. 163). 

All salts 1 (even common salt), when swallowed in excessive quantities, 
operate as irritant poisons; and some (as chloride of barium) are poisonous 
even in small doses. 

In certain doses, most salts act as purgatives : when they do this, they are 
evacuated by the alimentary canal. Administered in smaller doses, they do not 
purge, but become absorbed, and are subsequently eliminated by the excreting 
organs, especially by the kidneys. 2 In this case, som6 of the salts (e. </. the 
alkaline acetates, citrates, and tartrates,) are oxidised during their passage 
through the system. 

1 n the blood, the salts act both physically And chemically. Their physical 
influence on the blood-corpuscles is eudosmotic (seepp. 92 and 108). When 
a saline solution, having a greater specific gravity than that of the serum, is 
introduced into the blood, the corpuscles shrink or collapse; but, when the 
solution is very dilute, they become distended. The chemical influence of the 
neutral salts is exercised both on the blood-corpuscles and on the plasma: they 
brighten the red colour of the former, and, in general, lessen the quantity of 
spontaneously coagulating matter (fibrine)- in the latter. 

The anti plastic or pla stilt/tic effect on the blood of nitre and sulphate of 
soda has been before uoticed (see p. 109). This effect of salines is, however, 
probably neither constant nor universal; for Laveran and Millon state that, 
in acute pneumonia and articular rheumatism, Rochelle salt (sod® potassio- 
tartras, Ph. L.) given so as to become absorbed, diminished neither the 
quantity of fibrine nor the buffy coat of the blood. 3 

When salts are added to the blood, they lessen or destroy the adhesiveness 
of the corpuscles for each other, and thereby separate and render them distinct. 
Now, as in buffy blood the corpuscles have an increased tendency to aggregate, 
and to separate from the blood, Mr. Gulliver 4 suggests, that probably the 
efficacy of saline medicines in inflammation depends on their correcting this 
disordered state of the blood. 

The salts are eliminated by the different excretory organs, principally by 
the kidneys (see pp. 101 and 102), on which they act as stimulants (see 
p. 110), and thus produce diuresis. 

Many of them pass out unchanged (see p. 101); while others are eliminated 
in a more or less decomposed state (see p. 102). In the case of the neutral 
alkaline salts containing a vegetable acid, 5 as well as in that of sulphuret of 


1 In the hmnan subject, death has resulted from the use of the following salts in excessive doses :— 

common salt, sulphate of uuijptesia, cream of tartar, nitre, sulphate of potaahf and binoxalate of potash. 
I hose salts are, as is well kuown, innocuous in small doses. We infer the poisonous operations of all 
salts, in certain doses, partly from observation of their effects on men and animals, and partly from 
analogy. # 

2 Laveran and Millon, in their experiments on Rochelle salt (sod® potassio-tartras, Ph. L.) and 
sulphate of soda, found that when these salts acted as purgatives absorption did not take place 
(Annnaire de Chimie, 1845, p. 585). 

3 Jnnmire de Chimie, 1845, p. 587. 

4 The Wortcs of William Rewson, F.R.S. (Notes), pp. 41, 71, 229, and 231, Lond. 184fi. 

The alkaline oxalates are probably exceptions to this statement. After the ingestion of rhubarb- 
tart, or sorrel ( Jhumex acelosa), a crystalline deposit of oxalate of lima is found iu the urine. Dr. 
Lotlieby (Land, Med. Qas. Jau. 22, 1847, pp. 133-4) states that he detected oxalate of urea also in 
the urine. 
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potassium (which in part, becomes converted into sulphate of potash—see p. 
102), the salts suffer oxidation: but the conversion of the red ferrideyanide 
of potassium into the yellow ferrocyanide (see p. 102) may perhaps be regarded 
as a reducing process. 

Most of the neutral alkaline salts containing a vegetable acid are converted, 
by oxidation, into carbonates (or bicarbonates), in which state they are found 
in the urine, to which they communicate an alkaline quality. 1 The acid salts 
are only partially decomposed: at least, this, according to Wohler, is the case 
with cream of tartar: for he found that, after the use of this salt, the urine 
become alkaline, and, as long as it possessed this quality, it contained no tartaric 
acid; but, when it again became acid, tartaric acid was recognised in it. 

The urine is not invariably rendered alkaline by the use of the vegetable 
salts of the alkalies. In 268 experiments with Rochelle salt (sod® potassio- 
tartras, Ph. L.) Laveran and* Mill on found that the urine was rendered 
alkaline in 175 cases, was acid in 87, and neutral in 6 cases. When, from 
the largeness of the dose or the condition of the patient, the salt acted as a 
purgative, it was usually carried off by the bowels, and did not communicate 
an alkaline quality to the urine. But, on the contrary, when it did not excite 
purging, it became absorbed, and rendered the urine alkaline. These opposite 
effects were probably referable to differences in the density of the saline 
solutions employed: those which were denser than the serum of the blood 
provoking purgation, while those which were less dense became absorbed 
(see p. 92). 

Cherries, strawberries, and probably most sweet fruits, render the urine 
alkaline. They are enabled to do this in consequence of containing a vegetable 
alkaline salt, which, in traversing the system, becomes converted into a car¬ 
bonate. Those fruits which contain only or chiefly free acid,—as currants 
and lemons,—do not render the urine alkaline. 

In order to become converted into carbonates (or bicarbonates) the vegetable 
alkaline salts must undergo oxidation in the system, by which the vegetable 
acid is resolved into carbonic acid and water. Acetic acid (C 4 H 3 O 3 ) re¬ 
quires eight equivalents of oxygen; citric, acid (C 12 II 5 O 11 ), a tribasie acid, 
eighteen equivalents of oxygen; and tartaric acid (C 8 H 4 O 10 ), a bibasic 
acid, ten equivalents, to convert them respectively into carbonic acid and water. 

The salts are employed therapeutically for various purposes, of which the 
following are the chief:— 

1. As cooling or antiphlogistic cathartics or laxatives, in febrile or inflam¬ 

matory complaints. They are also useful in other cases where a mild action 
on the gastro-intestinal mucous membrane is required, along with a gently 
resolvent effect on the system, as in liver complaints. The sulphates of soda, 
magnesia, and potash, the alkaline tartrates, and the phosphate of soda, are 
the salts in most fr-^uent use as cathartics. r 

Alum acts as an astringent (see p. 158). 

2. As diuretics in dropsies, and also in other complaints attended with 
deficient secretion of urine. The density of saline solutions given to act on 
the kidneys-should be less than that of the serum of the blood (see p. 92). 
The salts in most frequent use as diuretics are nitrate of potash, and the 
alkaline acetates, citrate!, and tartrates. 


1 Wohler states, that after* the use of 
addition of an acid, like champagne. 


several drachms of these salts the urine effervesces, on the 
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3. In fevers, salines are in almost universal use. They are employed with 
the obvious effect of promoting the action of the secreting organs, and with 
the supposed effect of altering the crasis 'of the blood. 

Dr. Stevens 1 explains the efficacy of salines in malignant fevers, by supposing that they 
restore to the blood the saline matter in which, in these cases, he declares this fluid to be 
deficient, as is evinced by the dark colour of the circulating fluid. To the saline impreg¬ 
nation he ascribes the vermilion-red colour, and some other properties of the blood, and 
he regards the black colour of this liquid as a certain proof of the loss or diminution of 
its safine ingredients. 

4. Ill inflammation, the salines are used as antiphlogistics, liquefacients, and 
resolvents (see p. 175). 

5. To restore the saline qualities of the blood ii/malignant cholera. In 
this disease the blood is remarkably black, incapable of coagulating, and con¬ 
tains more albumen and hannatosin, but less water and saline parts, than 
natural; while the enormous discharges frotu the bowels consist of a weak 
solution of albumen containing the salts of the blood. 2 The obvious indica¬ 
tions, therefore, in the treatment of this disease, are, to restore the water and 
saline matters to the blood. Hence originated what has been called the 
saline treatment of cholera. This, at first, consisted in the exhibition of 
certain alkaline salts by the mouth, and in the form of enemata. The following 
are formulae which have been recommended:— 


Take of Carbonate of soda.half a drachm. 

Chloride of sodium .a scruple. 

Chlorate of potash.seven grains. 

Dissolve in half a tumblerful of water. 

This to he repeated at intervals of from fifteen 
minutes to an hour, according to circumstances 
(Dr. Stevens, op. cit. p. 459). 


Take of Phosphate soda . 10 grains. 

Chloride of sodium. 10 grains. 

Carbonate of soda . 5 grains. 

Sulphate of soda. 10 grains. 


Dissolve in six ounces of water. 

The mixture to be repeated every second hour 
(Dr. O’Sliauglmessy, op. cit. p. 54). 


This plan, however, was followed by that of injecting saline solutions into the 
veins, which was, I believe, first practised by Dr. Latta. 3 The quantity of 
saline solution which has been in some cases injected is enormous, and almost 
incredible. In one case, “ 120 ounces were injected at once, and repeated to 
the amount of 330 ounces in twelve hours. In another, 370 ounces were 
thrown into the veins between Sunday at 11 o’clock, a.m. and Tuesday 
at 4, p.m. : that is, in the course of fifty-three hours, upwards of thifty-one 
pounds. The solution that was used consisted of two drachms of muriate and 
two scruples of carbonate of soda to sixty ounces of water. It was at the 
temperature of 108° or 110° l'.” 4 In another series of cases, 40 lbs. were 
injected in twenty hours : 132 ounces in the first two hours; 8 lbs. in half 
an hour ! 5 The immediate effects of these injections, in a large majority of 
cases, were most astonishing: restoration of pulse, improvement in the respi¬ 
ration, voice, and general appearance, return of consoi misp css. and a feeling 
of comfort. In many instances, however, these effects were oidy temporary, 
and were followed by collapse and death. In some, injurious consequences 


^Observations on the Healthy and Diseased Properties of the Blood, p. 850 ,‘et seq. Loud. 

s Dr. O’SbaughnesBy, Report on the Chemical Pathology of the Malignant Cholera, 1832. 

1 Loud. Med. Gas. vol. x. p. 257. 

4 Ibid. 

5 Ibid. vol. x. pp. 879-80. 
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resulted, as phlebitis, 1 drowsiness, 2 &c. The reports as to the ultimate benefit 
of the saline treatment in cholera are so contradictory, that it is exceedingly 
difficult to offer to the student a correct and impartial estimate of its value. That 
it failed in a large proportion of cases after an extensive trial, and greatly 
disappointed some of its staunchest supporters, cannot be doubted. 3 Dr. 
Griffin 4 states, that all the pdMished cases of injection which he can find 
recorded ateaount to 282, of which 221 died, while 61 only recovered: but he 
thinks that the average Recoveries from collapse by this method of treatment 
"far exceeded the amount of any other treatment in the same disease, and 
under the same circumstances/’ 

6. As antilithics and lithontriptics. The acetates, citrates, and tartrates 
modify the coinpositionSf the urine, and communicate to it an alkaline quality 
(see p. 180). Hence thdtf are used as antilithics or lithontriptics in the lithic 
acid diathesis (see Lithontriptica). 

7. As resolvents, liquefacienth, sorbefacients, and alteratives in glandular 
enlargements, and in chronic inflammation i>f a scrofulous or rheumatic cha¬ 
racter. 

3. Iodica et bromica. Iodine, bromine, and their compounds. —This 
section includes the following substances:— 

Iodinirim. I l’otassii iodidom. 

Brominiurn. | Fotassii bromidum. 

The iodides and bromides of lead, iron, and mercury, may be conveniently 
referred to the sections including their metallic bases. 

The chemical action on the animal tissues of iodine and bromine has been 
already noticed (see p. 93). The alkaline iodide and bromide act in an 
analogous manner to the other alkaline salts (see p. 178). 

The iodica and bromica are absorbed arid pass into the blood, in which fluid 
several of them have been detected (see p. 101). Some {e. g. iodine and 
bromine),' if not all of them, enter the blood in a state of combination. Prom 
analogy rather than from observation, the iodica and bromica are supposed to 
lessen the amount of solid constituents (especially the fibrine and corpuscles), 
and to increase the proportion of water. 5 The augmented secretions, the 
thinness and wasting, and the disappearance of scrofulous and other swellings, 
observed under their use, evince their liquefneient and antiplastic operation. 
They are thrown out of the system by the excreting organs (see p. 102). 

Iodine is an important topical agent, and as such has already* been noticed 
(see pp. 158-9). 

The iodica and bromica are used in medicine as alteratives, liquefacients, 
resolvents, and sorbefacients. /They are useful in aiding the removal of some 
of the products of inflammation, suqh as serum, liquor sanguinis, and the 
healthier kind of fibrine and exudation corpuscles. They are chiefly serviceable 
in scrofulous, rheumatic, and syphilitic inflammations. They are not adapted 
for acute inflammation, but for inflammation of a chronic character. They 
are also serviceable in relieving certain non-malignant alterations of texture 
- - - T -—--- 

' Land. Med. Gas. vol. x. p. 453. 

* Iiid. p. 447. 

; -* Iiid. vol. x. p. 717! 

4 Dr. Griffin, Recollections of Cholera, in lend. Med. Gaz. vol. xxii. p. 310. 

6 Simon’s Animal Chemistry, vol. i. p. 307, English translation by Dr. Day. 
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referable not to inflammation, but to perverted nutrition, and which are ac¬ 
companied with increased deposit of solid matter,—such as induration with 
enlargement or swelling of organs, especially of the lymphatic glands, liver, 
and spleen. It is doubtful whether they have any influence over that kind of 
increased nutrition which is attended with hypertrophy. 

4. Sulphurosa. Sulphur, sulphuretted hydrogen, and the alkaline 

sulphurets .—This section includes the following substances:— 

* 

Sulphur. , I Potassii sulphuretum. I Aqnse sulphureic seu he- 

Aeidum hydrosulphoricum. | Ammonii sulphuretum. | paticee. 

These substances are referred to the spaneemica on/account of their altera¬ 
tive, resolvent, and liquefacient properties, and thejf consequent analogy to 
the substances contained in the preceding sections. ^No analysis of the blood 
of animals under their influence has hitherto .been effected. 

By the inhalation of sulphuretted hydrogen gas (acidiim hydrosulphuricum), 
or of the vapour of hydrosulphurfet of ammonia (sulphuret of ammonium), as 
well as by the ingestion of the alkaline sulphurets, the blood assumes a dark 
colour,—an effect which, in the case of sulphuretted hydrogen, Liebig 1 ascribes 
to the action of this gas on the iron in the blood. 

When the alkaline sulphurets are swallowed, a portion of them suffers 
decomposition by the acids of the stomach, and, in consequence, an evolution 
of sulphuretted hydrogen takes place. The uudecomposed portion becomes 
absorbed, and is eliminated by the kidneys; but, during its passage through 
the system, some of it undergoes oxidation, and is converted into sulphate. 

Sulphur taken into the stomach is, for the most part, evacuated by the 
bowels; but a portion becomes absorbed, and may be detected in the secre¬ 
tions : in the urine it is found as sulphate and sulphuret. 2 It is probable, 
therefore, that, .by the mutual action of sulphur and the soda of the bile, 
sulphuret of sodium and sulphate of soda are formed, and that these are 
subsequently absorbed. 

Sulphuretted hydrogen gas and the vapour of sulphuret of ammonium, when 
inhaled, act as narcotic or nareotico-irritant poisons; and the alkaline sul¬ 
phurets, if swallowed in sufficient quantities, operate as narcotico-irritants. 

The sulphurosa, when employed medicinally, promote the action of the 
secreting organs; their influence being directed principally to the skin and 
mucous membranes. They have been supposed to possess a specific stimulant 
influence over the pelvic venous system. Their influence over- the skin is 
undoubted; and their efficacy in -chronic cutaneous diseases has long been 
established. In these maladies, sulphur and the sulphurous waters are 
employed internally; while, as external remedies, solutions of the alkaline 
sulphurets and the sulphurous waters ire used. On account of their influence 
over the mucous membranes, the sulphurosa have been enmWed in chronic bron¬ 
chial affections: but, in this country,*they are rarely administered in these cases. 

1 Animal Ghemwtry, p. 274, Load. 1842. * 

2 Wohler fEiedemann’s Zeitschrift, Bd. i. S. 131) found in the urine of a dog, to whom he had 
given a drachm of flowers of sulphur, an unusual quantity of sulphate, and likewise some sulphuret; 
for sulphuretted hydrogen was evolved on the addition of hydrochloric acid. More recently, MM. 
Laveran and Millon ('Annuaire de Chimie, 184B, p. 588) state, as*thc result of their experimental 
observations, that sulphur is neither oxidized, nor otherwise modified, and that it does not become 
absorbed. But their negative results cannot disprove the positive oqp of so accurate an observer as 

’ ® oreover > their statements are in opposition to the common observation of the odour of 
sulphuretted hydrogen evolved by the breath and secretions of persons who have been using sulphur in¬ 
ternally.—Unoxidised sulphur has been detected in healthy urine by Dr. Ronalds (Phil. Tram. 1846). 
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In hemorrhoidal affections and uterine obstructions (chlorosis and ame- 
norrhcea), sulpliur and the sulphureous waters are frequently resorted to, on 
account of their supposed stimulant influence over the pelvic venous system. 

Lastly, solutions of the alkaline sulphurets are used as baths where the 
skin is impregnated with load (sec p. 161). 

5. Mcrcurialia et nntimoniaUa. Mercurials and antimonials .—This 
section includes the following substances:— 


Mereurialia. 

Hydrargyrum. 

ITydrargyri oxydum. 

Uydrargyri binoxydlqn. 
Hydrargyri chlanimnU'ealomelJ. 
Hydrargyri bicliloridum 
Hyilrargyri iodidum. 

Hydrargyri biuiodidum. \ 


Antimonialia. 

Antiinonii sesqutoxydum. 

Antimonii oxysulphuretum. 

Pelvis antimonii compositus (PA. Lond.) 
Potass® antimonio-lartras (PA. Lond.) 


The topical action of these agents is not uniform. Mercury, so long as it 
retains its metallic or reguline character, is apparently inert. All the others 
probably exercise a local chemical influence; and of these, bichloride of mer¬ 
cury is the most active (see p. 94). Chloride of mercury (calomel), when 
swallowed, suffers some chemical change, and yields a soluble mercurial com¬ 
pound (see p. 89). 

The mercurials and antimonials become absorbed into the blood, and are 
afterwards eliminated by the excretory organs. Mercury and antimony have 
been detected in the blood, solids, and urine of patients to whom preparations 
pf these metals had been administered (see pp. 101 and 102). Mercury has 
also been recognised in other secretions (see p. 102). 

The mercurials and antimonials promote secretion and exhalation gene¬ 
rally, though they do not equally affect all the secreting and exhaling organs. 
The specific effect of mercurials on the mouth (ptyalism), and of antimonials 
.on the skin (diaphoresis), are well known. 

" 'The effects produced on the blood by the protracted use of these agents 
have not been chemically investigated. The older writers 1 state, that mer¬ 
cury produces a watery and dissolved condition of the blood; and the same 
kind of opinion, expressed in a different form of languagS, is held by modem 
writers. 2 I am unacquainted with any chemical observations as to the state 
of the blood after the protracted use of antimonials; but, from analogy, it is 
inferred to be similar to that caused by mercurials. 

In the treatment of acute inflammation with fever, mercurials and antimonials 
constitute the most important of our medicinal remedies. Antimonials are prin¬ 
cipally adapted for relieving the febrile symptoms, reducing the force of the 
heart's action, moderating the heat of skin, and promoting sweating: in in¬ 
flammation, therefor^.their beneficial effects are best see* in the early stages of 
the disease. Over the effused products of inflammation they have little influence. 
Mercurials, on the other hand, are useful in inflammation principally by their 
influence over the products of this malady: they both check effusion and 


1 “ A long and large use of mercury will turn the who® mass of blood into a mere watery colluvics” 
(Huxham, Essay on Fevers, p. 46, 3d loud. edit. 1767). 

2 See post, art. Hydrargyrum. Also Dr. Farrc, in Ferguson’s Essays on the Diseases of Women, 
parti, p. 216; Dietrich, Die, Merkuriai-Krankhe.it, p. 80, Leipzig, 1837; and Simon, Animal 
Chemistry, vol. i. p. 307, English translation by Dr. Cay. Dr. Farrc states, that a course of mercury 
diminishes the number of blood-eorpuscles; and he says that he gave mercury to a full plethoric, 
woman, and “ in six weeks blanched her as white as a lily.” 
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promote the removal of the lymph already deposited. Antimonials, therefore, 
are said to be useful in inflammation and fever by their contra-stimulant (see 
p. 96), sedative, and sudorific influence; mercur&ls, by their alterative, 
sorbefacient, and resolvent effects. Antimonials are most useful in continued 
fever, rheumatic inflammation, and bronchitis; mercurials, on the other hand, 
arc more fitted for inflammations having a tendency to terminate in effusions 
of coaguluble lymph,—as iritis, inflammation of the serous membranes, and 
croup; in syphilitic inflammation; and in indurations and enlargements of 
organs. 

Both antimonials and mercurials arc used as evacuants: the former, as 
emetics, sudorifics, and expectorants ; the latter, as purgatives and sialogogues. 

Sub-order y. SpanjKmica antispasmodica. —Mirispasmodic spanaanics. 
This sub-order includes the following substances 

Aciduin araeuiosum. I Cuprum ammonia- 1 Ar/euti nitras. I Zinci oxydum. 

Capri sulphas. | turn. | ISismuthi trisnitras. | Zinci sulphas. 

All these agents exercise a topical chemical influence over the organised tissues 
(see pp. 94 and 164), in virtue of which they are used as caustics (see p. 157). 
Swallowed in sufficient doses, they act as irritant poisons. 

When taken into the stomach, they sutler, in this organ or in the intestinal 
canal, more or less chemical change (see p. 89), and, in this altered state, 
become absorbed. The metallic bases of the substances comprising this sub¬ 
order have been detected in the blood, and most of them in the solids and 
urine (sec pp. 101 and 102). 

All these agents, by long-continued use, impoverish the blood,—that is, 
act as spamemics; but the precise changes which they effect have not been 
investigated. 

They exercise a well-marked influence over the nervous system. This is 
shown by the cramps, convulsions, paralysis, and even narcotism, which they 
induce when swallowed in poisonous doses; and by their efficacy iu the treat¬ 
ment of some morbid conditions of this system,—for example, chorea and 
hysteria, whence they have been denominated; antispasniodics. Thus chorea 
is cured by arsenic; while epilepsy is frequently benefited or even cured by 
arsenic, copper, or silver. 

These agents are also remarkable for their curative influence in agues and 
other periodical diseases, in consequence of which they have been denominated 
tonics. 

Sub-order S. SpanvEMica saturnina. — The saturnine or plumbeous 
spanaunics. The following are the preparations of lead commonly used as 
medicines:— 

Plumbi oxydum ( lithargy - I Plumbi iodidum. I Plumbi acctas. 

rum). ^ I • Plumbi earbonas. | Plumbi diacetas. 

All these agents exercise a greater or less chemical influence over the organised 
tissues and fluids ; by which, changes are effected both in the preparations 
themselves and in the animal tissues and fluids (see pp. 89 and 94). Mialhe 1 
asserts, that all the salts of lead, even the sulphate, are partially or wholly 
decomposed and converted into chlorides by the alkaline chlorides contained 
—— —- - ---- ---—— 

1 Memoire aur let ettumalions du Plomb et V Absorption des Medicaments, Paris 1844 (noticed in 
the Supplement au liiclionnaire Universal de Matiere Medicate, p. £70, Paris, 1846). 
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in the animal fluids; and he, therefore, doubts the specific antidotal property 
of sulphuric acid. Dr. C. G. Mitscherliclrs observations on the action of 
acetate of lead on animal matter will be noticed hereafter (see Plutnbi aretas). 

The compounds of lead, formed by the action of the tissues and fluids of 
the alimentary canal on the preparations of lead, are some soluble, others 
insoluble: the former are absorbed, the latter rejected. 1 

The absorption of lead is proved by its subsequent detection in the blood, 2 
solids, and excretions (see pp. 101 and 102). Dr. Todd, 3 in a case of chronic 
saturnine poisoning, found lead “ in great quantity in the brain, and in the 
lung this metal was found in still greater proportion •” and more recently. Dr. 
Inmann 4 detected lead on the cerebellum of a painter. 

In saturnine cachexy/fclndral and Gavarret 5 invariably found a deficiency 
of blood-corpuscles. The following table shows the mean composition, 
according to these authors, of healthy blood and of the blood of a patient 
where this cachexy constituted the sole malady. 



Healthy Mood. 
. 3 . 

Wood in 

saturnine cachexy. 
. 2'8 

Blood-corpuscles. 

. 127 . 

. 83-8 

Solid residue of the serum . 

. 80 . 

. 78-1 

Water. 

. 790 . 

. 835-3 


1000 

10000 


The blood appears also to have suffered an alteration in some other respects; 
for the serum is of a dirty or earthy-yellow hue. The skin, the conjunctival 
membrane, and the viscera, have the same tint, apparently in consequence of 
being impregnated with blood altered in its colour. This, then, is the source 
of the so-called icterus saturninm. 

Lead is eliminated from the system by the urine (sec p. 102), by the skin, 6 
and by the milk (see p. 102). 

When the preparations of lead are administered for therapeutical purposes, 
their primary effects, and for which they are usually employed, are a diminu¬ 
tion in the volume and frequency of the pulse, and in the activity of the 
functions of secretion. These are the general though not universal effects. 
Hence the preparations of lead are described as being sedative and astringent— 
terms which imperfectly express the real character of the effect. When the 
system is under the influence of tliis metal, the pulse is usually smaller and 
sometimes slower than natural. Tanquerel des Planches has seen it reduced 
to 55, 50, 45, and even to 40 beats per minute. The secretions of the 
mucous membranes and their glands are diminished; the mouth and nose 


1 In patients affected with saturnine colic, lead hus hceu found in the focal matters by Merat, by 

Cliatain (Supplement, supra eit. p. 571), and by Duvergie (Tanqnercl des Planches, Traite des Maladies 
de Ptomb, i. i. p. S25) nBW *-" ' 

2 Cozzi (Lancet, May 11, 1844, p. 227) detected a salt and an oxide of lead in the blood of a 

patient labouring under lead colic. They were in combination neither with the lucmatosin nor the 
iibrine, but with the albumen. ± 

8 Practical Tlemarks on Govt, Rheumatic Fever, and Chronic Rheumatism of the Joints, 
pp. 23 ahd 24, Pond. 1843. 

4 London Medical Gazette, August 28, 1846, p. 389. '*?•' 

5 Ann. de Chimie el de Physiq. t. lxxv. pp. 309-10, November, 1840. 

6 The elimination of lead by the skin is shown by the repeated re-formation of snlphuret of lead 
during the time the patients are using the sulphurated baths (Mialhc, op. eit.; Taylor, On Poisons, 
p. 449). 
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become drier; the bowels constipated; the stools harder and of a paler yellow 
colour; and the urine is lessened in quantity. These effects, however, are by 
no means constant or uniform. 

When the system is impregnated with lead, the presence of this inetal may 
be manifested by a specific action on the solids and liquids of the organism 
before the development of the saturnine diseases, and which is called by 
Tanquerel des Planches primitive saturnine intoxication. The characteristic 
phenomena of this are the following:— 

1st. Saturnine coloration of the gnms, of the buccal mucous membrane, 
and of the teeth. A narrow leaden-blue or slate-blue line, 1 from one-twentieth 
to one-sixth of an inch in breadth, is formed on the matins of the gums nearest 
to two or more teeth (usually the incisors) of either jaw. The rest of the 
gums are of a bluish-red tint. I have seen the inacous membrane lining the 
lips and part of the check stained blue, like tljp edges of the'gums. The teeth, 
especially at their lower part or neck, are frequently more or less deeply stained 
brown. The blue coloration depends on the presence of sidphuret of lead. 2 3 

Dr. Chowne 8 denies that die presence or absence of the blue lino on the margin of the 
gums 1ms any certain connexion with the administration or non-administration of lead. 
On this point I may observe, that I have satisfied myself that in several cases in which the 
blue line on the gums, and even the slate blue staining of the lips, were observed, no 
evidence of poisoning by lead could be obtained. In most of the eases there were no con¬ 
st itutioual symptoms of lead poisoning. lu one ease (that of a woman), an out-patient of 
the London Hospital, who applied for relief in consequence of suffering with dyspepsia, 
the blue line on the gams, and the blue staining of the lips, were more marked than in any 
cases of positive lead-poisoning which I have seen. 1 analysed the water she used, and the 
beer and gin which she drank, without gaining the least evidence of the presence of lead; 
In another case (a private patient, labouring under organic disease of the brain), I detected 
traces of lead in the bottled soda-water of which she had partaken; but T am persuaded 
that this was au accidental circumstance. On the other hand, in every ease of lead¬ 
poisoning which 1 have met with, and they are not a few, and in several cases in which 
sugar of lead, ill large doses, had been taken medicinally for many days continuously, 1 
have observed the blue lino. It is stated 4 that a similar blue mark has been noticed in 
poisoning by mercurial compounds. In many cases of mercurial pt.yalisin, however, I have 
m vain looked for it. 

To what is the formation of the blue sulphuret of lead owing ? Tanquerel des Planches 
ascribes it to the action of sulphuretted hydrogen (evolved bv the decomposing fragments 
of food lodged between the teeth) on the saturnine particles which pass through the mouths 
of those wlio respire or swallow lead. May it not he due to the action of sulphuretted 
hydrogen on lead contained in the saliva ana buccal mucus ? 

2d. Saturnine taste and breath. Workmen who are under the influence of 
lead complain of a peculiar taste; and their breatli has a peculiar odour (called 
by Tanquerel des Planches the saturnine breath). 

3d. Saturnine icterus. This has been already noticed. 

4th. Saturnine emaciation. This usually accompanies or follows the satur¬ 
nine icterus. Although it is general, it is most evident in the face, which 


1 The presence of this line is fully described by Tanquerel des Planches, in his Traite des Maladies 
de Plmr.t , vol. i. p. S, Paris, 1839 ; and by Dr. Burton, in a paper read to the Royal Medical and 
Chhnrgical Society, dan. 14,1840 (Medico-CJnrnrgical Transactions, vol. rx. Bond. 1840.) 

2 By the action of oxygenated water, the blue substance is converted into the white sulphate of lead. 
By digesting the gums and teeth of a noliSur-grinder, who died from the effects of lead, with a solution 
of sulphuretted hydrogen for twenty-four hours, those parts of the gums which had not before pre¬ 
sented the blue mark ucquired a deep blue tint (Tanquerel des Plartshes, op. supra eit. vol. i. p. 6). 

3 Lancet, Oct. 26, 1844, p. 146. 

4 Taylor, On Poisons, pp. 384 and 488. 
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becomes wrinkled, and gives to the individual a more aged and care-worn 
appearance. 

5th. State of the circulation. This has been before alluded to. The 
pulse is usually smaller, sometimes slower, and occasionally irregular. 

These phenomena of primitive saturnine poisoning form, according to 
Tanquerel des Planches, the prodromi or forerunners of the saturnine maladies. 

Poisoning by lead presents the four following distinct forms of disease, 
each of which may exist alone, or may be complicated with one or more of the 
others, or may follow the others, without, however, having any definite order 
or succession. 

1. Lead colic; colifrv saturtiina; c.pictorum; c. jnctonum. This is 
by far the most frequehtW the diseases. 

2. Arthralgia; arthraigia mturnina; rheumatismm metallicm of 
Sauvages. In frequency, this is, next to colic. 

3. Paralysis. This may affect, either the motility or the sensation of parts : 
in the former case it is called paralysis of motion, or simply saturnine paralysis 
(paralysis mturnina ); in the latter case it is termed anaesthesia mturnina. 
Paralyse?occurs next in frequency to arthralgia. 

4. Disease of the encephalon; encephalopathia saturnina. This, which 
is the least frequent of all the forms of saturnine poisoning, is manifested by 
different morbid phenomena; viz. by delirium, by coma, or by convulsions, 
with or without the loss of one or more of the senses. 

The objects for which the preparations of lead are employed in medicine arc 
few. We use them chiefly as sedatives, as astringents, and desiccants. The 
diseases, also, for which we resort to them are few: they are chiefly hemorrhages 
and fluxes. We apply them topically when we can get, with safety at the 
affected part; and, on other occasions, we administer them internally. In 
the latter cases, we almost exclusively employ the acetate. Although the pre¬ 
parations of lead are more serviceable in asthenic cases, they may be adminis¬ 
tered with safety in sthenia, for which their sedative influence adapts them. 

In hemorrhages (as from the lungs, uterus, &c.) the acetate of lead is 
serviceable both by its sedative and astringent influence : by the former, it is 
useful in reducing the force and frequency of the circulation; by the latter, it 
serves to lessen the volume of the bleeding vessels. 

In fluxes, the preparations of lead arc chiefly beneficial by their astringent 
influence: they are more serviceable when they can be applied directly to the 
affecteaparts. We use them in bronchial, gastric, intestinal, and vaginal 
fluxes: in the three former eases the acetate is employed, generally in com¬ 
bination with opium. In leucorrhoea, acetate and diacetate of lead are used 
as topical applications. In ophthalmic practice, the employment of the acetates 
of lead is objectionable on account of the opaque and generally indelible 
depositions their scdpti/'iis leave on abraded or ulcerated spots of the con¬ 
junctiva or cornea. 

Lead-washes are useful as cooling and sedative applications in superficial 
inflammation, in contusions, fractures, excoriations, &c. In profuse discharges 
from the skin (as in eczema and impetigo), the preparations of lead arc useful 
as desiccants. 

Order 4. ILematinica (alpartma, from Jut,matin, alpanva, the red 
colouring matter of the blood). Touica analeptica, —Medicines which 
augment the number of blood-corpuscles or the amount of hsematin in the 
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blood. Tin's order is exclusively composed of iron and its compounds : fcr- 
rtiginca ; martialia; chalybeate*. 

The following is a list of the more frequently employed substances com¬ 
posing this order: — 


Ferrnm. 

I’erri oxydum nigrum. 
Ferri sesquioxydmn. 
Ferri sesquicldoridum. 


Ferri iodidum. 

Ferri carbonas. 

Ferri sulphas. 

Ferri ammouio-citras. 
Ferri ammonio-tartras. 


Ferri potassio-tartras. 
Aqua; ferruginoste. 
a. carboiiiciB. 

/3. vitriolic®. 


The topical action of these chalybcates is very' tfnequal. Iron, so long as 
it retains its metallic state, acts mechanically only. JTlie ox klcs of iron act 
very mildly as topical agents. The sesquichloride sivtii sulphate, however, are 
caustics and astringents. y 

The salts of iron produce a black stain when applied to the tongue, and 
communicate a dark colour to the stools. ’The latter effect was formerly 
ascribed to the production of the black oxide of ironbut, according to 
Kersten, 2 whose opinion lias been adopted by Berzelius, it depends on the 
formation of sulphuret of iron by the action of an alkaline sulphur#! on the 
ferruginous salt. 3 

The preparations of iron, when taken into the stomach, are partly absorbed, 
partly evacuated, sometimes more or less altered, with the stools. The red 
colour which the sesquioxide of iron communicates to the stools of children, 
and the black colour of the stools after the employment of the salts of iron, 
arc proofs of the presence of iron in the alvine discharges. The detection of 
iron in the blood, urine, and milk (see ante, pp. 101 and 102), after the 
use of chalybeat.es, demonstrates the absorption of iron. 

The constitutional effects of iron are best observed in anaemia. If, in this 
condition of system, chalvbeates be administered, the appetite increases, diges¬ 
tion is promoted, the pulse becomes fuller and stronger, the skin assumes its 
natural tint, the lips and cheeks become more florid, the temperature of the 
body is increased, the oedema disappears, and the muscular strength is greatly 
augmented. These effects arc mainly duo to the alteration in the composition 
of the blood. This is shewn by the healthy vermilion tint which the patient 
acquires, as well as by the chemical analysis of the blood. 

The remarkable change effected in the composition of the blood by the use 
of iron is well shewn in the following table:— 


Composition op the Blood of a Chlokotic Riel. 

Before the vse of iron. After the use of iron. 


Water.-. 

Solid constituents . 

Fibrin. 

Albumen.».... 

871-500 . 

128-500 . 

2-080 . 

2-530 . 

79-82CU*.. 

30-860 t* 

. 806-500 

. 193-500 

1-200 

2-299 

. 81-230 

90-810 


1-431 .... 

4-598 

Extractive matters and salts . . 

11-000 . 

9-580 

Colouring matter contained in the hicmatogloBulin 

4-4$ . 

. 4-8# 


1 Gucrscnt, Diet, de Medecine, art. Ter, t. via. p. 529, 1823.—Barruel (Trousseau and Pidoux, 
Trails de Therapeul, t. ii. 1' part, p. 186,) ascribes the dark colqpr to the union of the oxide of 
iron with gallic or tannic acid contained iu the food. 

1 Simon’s Animal Chemistry , translated by Dr. Day, Vol. ii. pp. 389—390. 

3 The blackening may be produced by the action on the ferruginous salt either of hydroaulphate 
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The girl took two ounces of the tincture of iron and sixty-four grains of 
metallic iron in seven weeks. " This change in the composition of the blood,” 
observes Simon, 1 from whom the case is quoted, “ is truly surprising, and 
affords an excellent illustration of the wonderful effects of certain remedies. 
The amount of solid constituents is increased by/early one-half, and the in¬ 
crease of the hsematoglobulin is likewise extraordinary. In this, as well as in 
Andral and Gavarreffs observations, the quantify of the fibrin is diminished: 
the proportion of the hsematin to the globulin is however slightly, although 
not materially, increased. The changes in the condition of the patient kept 
pace with those of the blood. Before, she,was pale, and her lips colourless; 
now, she presented a reSiUy blooming appearance. Andral and Gavarret have 
arrived at perfectly analogous results.” 

The menstrual function® frequently either entirely suspended in anaemia, 
or the discharge is small in quantity, and of a pale watery character. The 
restoration of the function and the improvement in the quality of the evacua¬ 
tion, effected by the use of iron, are referable to the beneficial change pro¬ 
duced in the quality of the blood. 

The efficacy of purgatives in promoting the effect of the ferruginous com¬ 
pounds in anaemia has been ingeniously explained by Dr. G. 0. Rees. 2 By 
removing water from the blood, they increase the specific gravity of the plasma. 
This, then, by an endosmotic action, deprives the blood-corpuscles of their 
dilute watery hajmatin, which is replaced by the more dense liquor sanguinis. 
The corpuscles, when thus supplied with a liquor denser than the chyle, arts 
in a condition to absorb, by an endosmotic action, the ferriferous chyle. 
After the long-continued use of the ferruginous compounds, we frequently 
find excitement of the vascular system (particularly of the brain): thus we 
have throbbing of the cerebral vessels, and sometimes pain in the head, a 
febrile condition ,of system, with a tendency to hemorrhage. 

Mr. Carmichael 3 considers the sanguine temperament (marked by a high 
complexion, cederity of thought, remarkable irritability of fibre, and a quick 
pulse,) as depending on an excess of iron in the system; whereas the leuco- 
phlegmatic, or relaxed, temperament (characterized by a pale bloated coun¬ 
tenance, dull eyes, mind heavy and slow in receiving and forming ideas, little 
irritability of fibre, and pulse small and feeble,) as depending on a deficiency 
of iron. 

In the treatment of anaemia, iron acts, in part, as an aliment. It supplies 
to the blood-corpuscles an ingredient in which they are deficient, and it may, 
tfiereibire. he said to serve as nourishment for them. 

The condition in which the iron exists in the hsematin is still a questio 
vexata; and,' ,>h«Wr>re, the most appropriate ferruginous compound for the 
treatment of anaemia p ust, for the present, remain doubtful. Experience, 

_ ___ ^ W - U _______ 4J ____ 

of ammonia (sillphur4t of ammonium). Which frequently occurs in the intestinal canal, or of the 
sulphuret of potassiuqn or of sodium (formed by the decomposition of the corresponding sulphate). 
Sulphuret of iroiyodietimes appears as a blaA or blackish-blue pigment on the walls of unhealthy 
fetid abscesses, J®ras|a slate-grey pigment on the surface of the liver, spleen, and intestinal canal, 
when no ferruginous tiompounds have been swallowed. In such cases, it is formed by the action of 
hydrosulpharct of amjnonia on the blood-pigment (see Vogel’s Pathological Anatomy , translated by 
Dr. Day, pp. 194—1^)6, and 396, Loud. 1847). 

1 Animal Chemislrj/, translated by Dr. Day, vol. i. pp. 810—313,1845. 

1 London Medical Qrawfle, April 4, 1845, pp. 758—59, and 853—4. 

®* ,s Essay on the Effects of Oa^onate of Iron on Cancer, Dubl. 1806, p. 890. 
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however, has fully proved that this condition of system may be cured both by 
metallic iron and by the ferruginous compounds; both by peroxide and per- 
salts, and by protoxide and protosalts,- both by insoluble and by soluble 
ferruginous preparations; and both by compounds which contain iron in the 
basic part, and by those which contain it in the acid part. 

But, though all these substances are capable of acting as hsematinics and 
of curing anaemia, they are V)t all equally eligible or efficacious. Some of 
them, in fact, do not possess \ny immediate or direct kematinic power,—as 
metallic iron and the insoluble^ ferruginous compounds*; for metallic iron 
acquires medicinal activity only Vy decomposing water in the stomach, and 
combining with oxygen to form thk protoxide of iron. Avluch dissolves in the 
acrid contents of the stomach, andC in this way becomes absorbable, while 
hydrogen gas is evolved; and the insoluble ferruginous compounds, not being 
absorbable, cannot act on the general system > but, by the change effected in 
them by the acid liquors in the gastro-intestinal canal, they give rise to the 
formation of soluble compounds, which are absorbed; and in tins way the 
insoluble ferruginous compounds indirectly or mediately act as limmatinies. 
But, as they depend for their activity on the acidity of the gastro-intestinal 
juices, which is limited and variable, it is obvious that their operation is slow, 
and cannot be uniform. 

All the soluble ferruginous preparations whicli contain iron in the basic 
part,—such as the iodide, chloride, and sulphate,—possess medicinal activity, 
and act as hsematinics. The chloride and sulphate are also powerful astringents, 
and, when swallowed in sufficient quantity, act as caustic and irritant poisons. 

But of the soluble compounds containing iron in the acid part some are 
valuable as haematinics, such as the ammonio-citrate of iron and tartarized iron j 1 
while others, such as fcrrocyanide and ferrideyanide of potassium, 2 are useless 
as haematinics, and arc not applicable, therefore, for the cure of anaemia. 

By a careful attention to the known physiological effects of the ferruginous 
compounds, the indications and contra-indications for their use may be, in a 
great measure, ascertained. 

The geueral indications for their use arc debility, feebleness and inertia of 
the different organs of the body, atony (marked by a soft, lax, or flabby con¬ 
dition of the solids), and defect of the red corpuscles of the blood,—as where 
there is a general deficiency of this fluid ( anaemia; olir/cemia), or a watery 
condition of it (hydra-mia; serous eras is; leucoph ley ma tic temperament ). 

The contra-indications are the reverse of these: great strength and activity 


1 These compounds are probably decomposed by the acids of the gastric juice. Mialhe (Traite de 
I’Jrlde Formula, p. 165, 1845) assumes, that the vegetable acids of these salts, like those of the 
alkaline salts (see ante, p. 180), undergo oxidation in the system, and are converted into carbonates. 
But Wohler states, that tartarized nickel (tartrate of nickel and potash), a salt analogous in compo¬ 
sition to tartarized iron, iwliminated in the urine unaltered (see antum** 101). 

2 Fcrrocyanide of potassium is eliminated in the urine unchanged, while tile ferrideyanide is con¬ 
verted into the fcrrocyanide (see ante, pp. 101 and 102). Mialhe asks why these cyanides of 
potassium and iron pass in the urine, “ as Wohler has incoutestibly shownand then replies, 
because they “ are not decomposed by the alkalies or the blood.” But these compounds are not 
both eliminated in the urine: W T ohler distinctly states, that one only passes unchanged, as I have 
above stated.—It deserves notice, that Faraday (Phil. Trans, for 1840, p. 43) found that “ every 
salt and compound containing iron in the basic part was magnetic,” and pointed axially; whereas 
ferroeyanide and ferrideyanide of potassium pointed equatorially (s eeKinte p. 57), and were, therefore, 
diamagnetic. 
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of organs, excessive tonicity (characterised by a firm and tense condition of 
the solids), and redundancy of the red corpuscles of the blood,—as in general 
excess of the blood {plethora), in fever, in acute inflammation, and in the 
sanguine temperament. To these may be added, congestion, or a tendency 
thereto, of important organs, especially of the brain and lungs, and intestinal 
irritation. » 

The following are some of the more important diseases in which chalybeates 
prove serviceable:— 

1. In maladies attended with defect of the red corpuscles of the blood; as 
in anaemia, with or without irregularity of the uterine functions (chlorosis, 
amenorrhcea, dysmenonthcea, and menorrhagia), and whether occurring spon¬ 
taneously and without any obvious cause, or resulting from profuse discharges 
(hemorrhages, fluxes, as v.eucorrhoea,* &c.), from food defective in either 
quantity or quality, and from deficiency of light and pure air. In these cases, 
the use of iron, conjoined with sufficient nourishing food, pure air, abundance 
of light, and, when necessary, the employment of purgatives (see p. 190), 
proves curative. But, when the amemia or hydracmia is dependent on organic 
diseases,—as cancer, granular degeneration of the kidney, or morbus cordis,— 
the use of iron can at best be palliative only. 

In what way does iron relieve anaemia? Is it merely by supplying the 
ingredient in which the blood is deficient ? I think not. Amemia frequently 
occurs without any obvious cause; when there has been no deficiency of food, 
air, and light, and no profuse discharges. In such cases the disease cannot 
be ascribed to want of iron in the system, 1 but to some.defect in the sangui¬ 
fication process: the iron which is taken in with the food has not been 
properly applied in the manufacture of luematin or red blood-corpuscles. Iu 
such cases the chalybeate medicine relieves the anaemia by correcting the 
defect in the blood-making process, the seat and nature of which is at present 
unknown. 

2. In some chronic affections of the nervous system great benefit is obtained 
by the use of iron. Chorea, in a large number of cases, may be relieved, and 
oftentimes cured, by chalybeates; though, in general, I consider them inferior 
to arsenic, which usually cures chorea much more speedily and certainly than 
they do. Cases, however, sometimes occur in which the chalybeates are 
preferable ; as where ansemia or partial paralysis coexists. When amemia is 
present, iron is obviously indicated, and when paralysis accompanies the 
chorea, I regard arsenic as hazardous. Epilepsy and hysteria are other 
nervous affections which are sometimes benefited by a course of iron, especially 
when they are attended with anaemia or uterine obstructions. Of the efficaoy 
of iron in the shaking palsy caused by the vapour of mercury I have had no 
experience. 

1 The following is affflluSrative case—A girl, of about fifteen years of age, Buffering under spas¬ 
modic torticollis, for which various modes of treatment had been uuavailingly employed, applied at 
the London Hospital as an out-patient, and wjs placed under my care. I prescribed iron thrice 
daily. Under this plan she improved, though* very slowly; and the use of the iron was steadily 
persevered in. At the end of nine months, during'tho whole of which time she was taking iron, she 
became amcmic. Her face and lips were completely blanched, and she had the other usual- charac¬ 
teristics of a patient suffering with amemia. In this case there could not have been any deficiency 
of iron. I made no alteration ih the treatment, and in the course of a few weeks all the nnasnic 
symptoms subsided, and the girl resumed her usual appearance. 
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3. In diseases of the spleen the ferruginous compounds are occasionally 
found useful. “ I regard iron as a specific,” says Cruveilhier, 1 “ in hyper¬ 
trophy of the spleen, or chronic splenitis; whether primitive or consecutive 
to intermittent fevers." After noticing the symptoms attending this condition 
(such as paleness of the lips, &e. great lassitude, abdominal and cephalic 
pulsations, brought on by the slightest exertion, pain at the left side, dis¬ 
ordered state of the digestive organs, accelerated pulse, and heart easily 
excited), he goes on to remark, “ By the aid of iron I have obtained the 
complete resolution of enlargements of the spleen, which iiave occupied half, 
or even two-thirds, of the abdomen.” 

Is not iron useful in these cases by removing the coAistent anaemia ? In 
disease of the spleen, accompanied with enlargement of this organ, but 
unattended by anaemia, I have found it^fail to give relief. 

It deserves to be noticed that in animals t<> whom sulphate of iron had 
been given, Weinhold 2 found the spleen smaller and firmer than usual. 

In hypertrophy of the liver iron has not been found as beneficial as in 
hypertrophy of the spleen. 

4. Some years ago the preparations of iron were strongly recommended in 
cancer by Mr. Carmichael. 3 He employed (externally and internally) various 
ferruginous compounds—namely, the ferrotartrate of potash, the sesquipxide 
of iron, and the phosphates of iron. Whatever hopes may have at one time 
been entertained of these remedies as curative agents in this most intractable 
disease, they no longer exist. That these medicines are occasionally useful 
as palliatives by relieving the anaemia and improving the general health must 
be admitted; but they have no curative powers. 

Dr. Walsh 4 considers the iodide of iron as specially appropriate in cases 
of cancer attended with anaemia. 

5. In some intermitting diseases—namely, ague, 5 asthma, and tic doulou¬ 
reux—the ferruginous preparations have gained considerable repute. In the 
first of these maladies their use has of late years been almost wholly superseded 
by sulphate of quinine and arsenic. In asthma, Dr. Brec, 6 who was himself 
a sufferer from the disease, regards iron as preferable to all other remedies. 
However, the experience of others has not confirmed his favourable opinion 
of it. The sesquioxide of iron has latterly been extensively employed, at the 
recommendation of Mr. B. Hutchinson/ in tic douloureux, and with valuable 
success; in some cases acting in a most extraordinarily beneficial manner, in 
others being of no avail. 

6. As astringents the sesquicbloride and sulphate are used both as internal 
and topical agents. In mucous discharges from the genital organs, as gleet 
and leucorrhoea, the internal employment of the tincture of the sesquichloride 
of iron, sometimes conjoined with the tincture of cantharides, has been found 
highly useful. In spermatorrhoea, also, iron sometiinejyjroves beneficial both 
by its astringent and by its tonic properties. Haemorrhage ifom the stomach, 

* Diet, de Medecine et de Chirurgie pratiques, t. viif. p. G2. 

“ Versuch iiber d. Leben, quoted by Richter, Ausfiihrliche Arzncmittellehre, Bd. v. p. 55. 

JMsay on the Effects of Carbonate of Iron in Cancer, Dublin, 1806, p. 306. 

5 Nature and Treatment of Cancer , p. 197, Load. 1846 

g &lixrc, Sedillot's Journal General de Medecine, t. xxxiv. and xxxix. 

A Practical Inquiry on Disordered Respiration, distinguishing Convulsive Asthma , its Specific 
Causes, &c. Birmingham, 1797. 

7 Cases of Tic Douloureux successfully treated. 1820. 
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the tincture of sesquichloride of iron serves the double purpose of a styptic and 
haanatinic. Solutions of the sulphate and sesquichloride of iron have been em¬ 
ployed as injections in discharges from the uretlira and vagina; and the tincture 
of the sesquichloride is occasionally applied as a styptic or to repress the growth 
of spongy granulations. Lastly, Mr. Vincent 1 states that he has found great 
advantage from the employment of sulphate of iron (in the proportion of a 
grain of the salt to an ounce of water) in prolapsus ani. The patients should 
be kept in bed, and after the bowel has been cleansed out, a small quantity 
of the injection sltquld be daily thrown up and retained. 

7. In scrofula and rickets the long-continued use of ferruginous compounds, 
in some cases combined with alkalies or iodine, has appeared to me on many 
occasions to be highly beneficial. In these cases iron proves most serviceable 
where there is a mani lest pendency t<f anaemia, with a pale flabby condition 
of the solids. 

y. Medicines acting Dynamically on the Blood. 

As the living tissues may have their vital properties modified, independently 
of obvious physical and chcmflihl agencies, by substances which are said to 
act dynamically (sec p. 88), so it may bo supposed that the living blood is 
liable to be affect^ip a similar way. 

The agents which we might expect to act thus on the blood are the 
vegetable sends and the substances commonly termed narcotics; for these 
bodies powerfully affect the vital properties of animals, without, for the most 
part, exercising any marked physical or chemical influence over the con¬ 
stituents of the living body. 

The corpuscles and the fibrine are the organic elements of the blood, in the 
changes of which we might expect to procure some evidence of the dynamical 
action above alluded to. Hitherto, however, no conclusive proofs of the 
existence of this action have been obtained. The changes in the condition of 
the corpuscles which Schultz regards as vital, are, as I have before stated 
(see p. 108), clearly physical. The acceleration, retardation, or prevention 
of the coagulation of the blood, effected by various agents, may be due to 
physical or chemical as well as to vital changes. 2 Nor can we adduce 
alterations in the consistency of the plasma as evidence of the dynamical 
action producing them. In fine, however strong and well-grounded may be 
our belief in the dynamical action of medicinal and poisonous agents on the 
blood, conclusive evidence thereof is still wanting. 3 

Class V. Pneumatica. Medicines acting on the Respiratory Organs. 

Medicines winch act as therapeutical agents, by their influence over the 
functions of respiration and calorification, may be termed pneumatica, 
(irytvfiaTOca; from I breathe). 

-—-- --—- '«v---—-----— 

1 Observations on some of the Farts of Surgical Practice, Bond. 1847. 

5 “ Mr. Hunter, conceiving coagulation tj be an act of life, maintained that the blood coagulates 
by virtue of its living principle. If we admit this hypothesis, we must also admit that we can pickle 
the life; that it is preserved after repeated freezing and thawing; and, as Dr. Davy remarks, that 
the blood may remain alive many hours after the death of the body, when the muscular fibre has lost 
its irritability, the limbs have stiffened, and even partial decoinjiosition has begun.”— (The Works of 
William Uewson, F.R.S. editeffby G. Gulliver, F.K.S., foot-note, p, 21, Bond. 1846.) 

3 Dr. C. B. Williams (Principles of Medicine, pp. 374 and 385) admits necramia (ueupts dead, and 
alga blood), or death beginning with the blood, as one mode of death. The causes of this are poisons. 
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Some of them modify the respiratory movements by their influence over the 
muscles of respiration; some modify the condition of the aerian mucous 
membrane; some diminish the want of breath; while others influence the 
function of calorification. 

1. Pneumatica affecting the muscles of respiration} —These are agents 
which operate directly on the nervous system and indirectly on the muscles 
of respiration (see Class VI. Neurotica). 

Tlie efficacy of certain narcotics (e. g. stramonium and belladonna) in relieving a 
paroxysm of spasmodic asthma, may be ascribed to their power of .allaying spasm of the 
muscular fibres of the bronchial tubes. Dr. C. J. B. Williams found that several sub¬ 
stances destroyed the contractility of these fibres. “ Extracts of stramonium and bella¬ 
donna produced this effect most completely. Strychnia, extract of conium, and bimeconatc 
of morphia, also, to a great degree. Hydrocyanic acid, on the other hand, did not impair 
it at all. The action of these poisons on thcbronchial fibues does not correspond with 
that on other contractile tissues, such as the heart am( arteries, oesophagus and intestines, 
and the voluntary muscles ; these in many cases having retained their irritability when 
that of the bronchi had been destroyed. It is possible that some medicinal agents 
(strychnia, for example,) may impair the contractility of the bronchial fibres by fixing them 
in a state of tonic spasm.” 

2. Pneumatica affecting the aerian membrane .—The mucous membrane 
lining the air passages and lungs is the scat of secretion exhalation and 
of the action of various medicines which will be noticed among the agents 
operating on the secernent system (see Class VIII. Eccritica). 

3. Pneumatica diminishing the want of breath. —These are agents 
which act as torporifles. They lessen the activity of the functions, retard the 
oxidizing processes going on in the animal economy, and consequently 
diminish the want of oxygen in the system. 

Sleep and hybernation arc physiological states allied to the pathological condition here 
referred to. In both states the amount of respiration is diminished. 

Syncopal asphyxia is another allied condition. On persons in a state of syncope, 
deprivation of air has not the same injurious effect as on persons whose functions are in 
full activity.'-’ 

Under the influence of agents which diminish the want of breath, the 
combustion of hydrogen, carbon, phosphorus and sulphur in the system must 
be reduced, and the amount of excreted oxidized products (water, carbonic, 
phosphoric, and sulphuric acids) lessened. For obvious reasons, however, it is 
almost impossible to verify this statement experimentally in the case of hydrogen; 
and with respect to sulphur, I am unacquainted with any experiments made 
to ascertain the actual amount of this substance consumed in the system. 3 
From Dr. Prout’s experiments, 4 however, it appears that spirituous liquors 
and tea lessen the quantity of carbonic acid exhaled; and Dr. Bence Jones 5 


1 Under the denomination of mnsclcs of respiration I include the contractile fibres of the bronchial 
tubes. That they are mu^Ulnr, is shown by tlicir structure, which isA.it of the unstriped muscular 
fibres (Todd and Bowman’s Physiological Anatomy, vol. i. j^?B2); as well as^jy their being excited 
to contraction by the galvanic stimulus, as proved in DU C. J. B. Williams’s experiments (The 
Pathology and Diagnosis of the Diseases of the Chest.fiib. edit. p. 320, Loudon, 1840): and that 
they are in some way concerned in respiration can scarcely, I think, be doubted. 

“ See the art. Asphyxia by Dr. Carpenter in The Library of Medicine, vol. iii. Bond. 1840. 

According to Dr. Ronalds (Phil. Trans, for 1846, p. 461) both sulphur and phosphorus are 
normally excreted by the kidneys in an unoxidized state. 

Annals of Philosophy, vols. ii. and iv. 

” Phil. Trans, tor 1846, p. 449. 
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has recently ascertained that the amount of phosphoric acid contained in the 
urine of patients suffering with delirium tremens was diminished in a remark¬ 
able degree when no food could be taken : so that it is obvious that the use 
of alcohol diminishes the consumption of carbon and phosphorus, and that tea 
has a similar effect with respect to carbon. 

It follows, therefore, that if the activity of the combustion processes be 
reduced, less oxygen will be required, and consequently the necessity for 
respiration will be diminished. To this is, in some cases, to be ascribed the 
temporary cessation of dyspnoea obtained by the use of narcotics, 1 and the 
infrequency or rarity of the respiration in poisoning by opium. 2 

The agents which are believed to have this effect of diminishing the want 
of breath act primarily on the nervous system and secondarily on the respira¬ 
tory organs. They will, therefore, come under consideration hereafter (see 
Class VI. Neurotica). s 

4. Pncmnatica influencing the calorific functions .—It can scarcely, I 
think, be doubted that the ultimate sources of animal heat are the chemical 
changes going on in the organism; principally the oxidation of carbon, 
hydrogen, phosphorus, and sulphur. In a general way, therefore, it may be 
correctly stated, that agents which promote these changes will augment, and 
those which check; them will lessen, the temperature of the body. The 
former act as calofacients, the latter as refrigerants. 

It by no means follows, however, that the heat of the body is directly or 
immediately derived from these chemical changes. By the oxidation of zinc 
both heat and electricity are obtained; and these two forces are so correlated 
that they are mutually convertible the one into the other; or, at least the one 
produces the other : thus heat will produce electricity, aud conversely electri¬ 
city produces heat. 3 In like manner, by the oxidation processes going on in 
the animal body, nervous force and heat arc developed ; 4 and it appears by 
no means improbable that a correlation exists between these two forces 
similar to that which Mr. Grove has shown to exist between the physical 


1 See Lacnncc’s Treatise on the Diseases of the Chest, 2d edition, translated by John Forbes, M.D. 
pp. 77 and 99, Lond, 1827* Laennec believed that narcotics diminished the necessity of respiration, 
and to tins effect he refers the temporary cessation of dyspnoea under their use in stcutc mucous 
catarrh. “ If at this period of relief,” he observes, “we explore the respiration by the stethoscope, 
we find it the same as during the paroxysm,—a proof that the bcaetit obtained consists simply in 
the diminution of respiration.” 

2 In a case of poisoning by opium to which I was called by the late Mr. Edwin Quekctt, the 
respiration was only once in every four or five minutes. By the persevering use of artificial 
respiration for many hours the patient (an old lady) recovered.—The condition of the respiration 
and of the aspect of patients narcotised by opium is ver y different to that of apoplectic coma. The 
respiration is infrequent, the expression is that of deep and perfect repose, and, in the more advanced 
cases, death-like: the face is pale, and the features shrunk. There is a total absence of stertor, of 
swelling or pufifiness of the features, of distended veins, and of blueness. It is the Caras of Sauvages 
(Nosotogia Methodical —'Hat efficacy of artificial respiration is in part Inferable to its rousing the 
patient and checking the lethargy, as'S^s the muscular exercise or motion effected by dragging the 
patient up and down the room.—In the case above mentioned 1 was struck with the facility with 
which artificial respiration was effected: thclrespiratory muscles seemed to respond to the artificial 
aid, as if they were only waiting for some additional assistance to resume their wonted activity. 

3 See Grove On the Correlation of Physical Torres, London, 1846. 

4 Mattcucci (Lectures on the Physical Phenomena of living Beings, p. 322) suggests that while 
heat is developed in the body by the combustion of fatty matters and of the substances into which 
fecula is transformed, the nervous force may he due to chemical actions which take place during the 
changes which the neutral azotised substances of the tissues undergo. 
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forces: the nervous force perhaps may produce heat, and, conversely, heat 
may excite the nervous force. 1 We know that heat applied to motor nerves 
produces muscular contractions, and to sensory nerves sensations; and 
numerous facts may be adduced favouring the notion that the nervous force 
produces heat. Thus the augmented temperature in the lower parts of the 
body, sometimes consequent on injuries of the spinal cord, and the flushes or 
topical extrications of heat frequently observed in nervous and hysterical 
subjects, favour the notion of the generation of heat by the pxcitemcnt of the 
nervous force. 

I have already alluded to the different methods of profnoting or raising the 
temperature of the body (see p. 14). The medicinal agents wliich produce 
this effect, and to which the term calefacients is applicable, do so by 
' accelerating the circulation and respiration. They lire, therefore, the agents 
commonly called stimulants or excitants, ahd as such will be noticed 
hereafter (see Class VI. Neurotica, p. 217). 

The methods of cooling the body have also been before adverted to (see 
p. 27). Two classes of medicinal agents are said to have this effect, viss. 
those which diminish the force and frequency of the circulation, and to which 
the name of sedatives has been given; and another cl^ss of substances, 
supposed to produce their effect by a chemical agency, and'Which have been 
called refrigerants. The former will be noticed hereafter (see Class VI. 
Neurotica); the latter require to be examined- now. 

Order. Refrigerantia. Refrigerants or temperants. —Medicinal sub¬ 
stances which diminish the temperature of the body when preternaturaJly 
increased, are denominated refrigerants (from refrigero, I cool), or 
temperants (from tempera, I moderate). 

The only agent which in all cases reduces animal heat, is cold, used in the 
form of ice, cold air, cqld baths, cold lotions, cold drinks, &c. These abstract 
heat, and thereby lower the intensity of the vital movements, diminish 
vascular action, and reduce the calorific functions (see pp. 23-25). 

But there are certain medicinal substances which, by continued internal 
use, appear to allay febrile heat, and usually promote the secretions, though 
they have no power of diminishing the ordinary or healthy temperature; and 
to these the term refrigerants is usually applied. 

The substances supposed to produce these effects are acids, acidulous 
fruits and herbs, acid whey, and some salts. 

Acida regetabilia (see p. 170). Fmctns aciduli. 

Acidn mineralia (see p. 170). Ilerb® acidnlse. 

Potass® bitartras (sec p. 178). Serum lactis aeidum. 

Potass® nitras (see p. 178). 

Dr. John Murray 2 thought that refrigerants furnished ready combined 
oxygen to the system,“and in that way preventei-eo ■Wurge quantity of it 
being consumed in the process of respiration. support of this hypothesis 
may be mentioned the observation of Mqt Spalding and Dr. Ryle, 3 that 
vegetable diet reduces the consumption of oxygen gas in respiration. 

According to this view, pectiue (or vegetable jelly), citric, tartaric, and 

1 Sec some interesting observations on this subject in the British %md Foreign Medico-Chirm * 
ytcal Rttview, January, 1848, p. 288. 

“ 4 System of Materia Mediea and Pharmacy, 5th cd. vol. i. p. 508, .Ediub. 182S. 

Atuials of Philosophy, vol. iv. p. 384, Loud. 1814. * 
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malic acids, should be the most effective alimentary refrigerants, since they 
contain more oxygen than is requisite to form, with their hydrogen, water 
(see p. 63). . 

Refrigerants are employed in febrile complaints to allay thirst and lower 
preternatural heat. The general effects and uses of the acid refrigerants have 
Been before noticed (see ante, pp. 170—175). 

Class VI. Neurotica. Medicines acting on the Nervous System. 

Medicines which have a specific influence on the nervous system, and 
thereby modify its functions, are called neurotica (vtvpoTiica• from vevpov, « 
nerve). 

Some of the agents which exercise a topical chemical influence (see tojrica 
chemica, p. 156), and which, after their absorption effect changes in the 
condition of the blood (see licematica, p. 168), act also as neurotics. The 
antispasmodic and saturnine spamemics (see p. 185), may be .referred to as 
examples. Alcohol also is a neurotic which acts chemically on the tissues; 
and hydrocyanic acid probably produces some chemical changes in the blood. 

Rut a very large number of neurotics, including opium, morphia, aconitina, 
strychnia, &c., have no appreciable chemical influence; and, in the present 
state of chemical and physiological knowledge, their action on the nervous 
system cannot be explained by affinity. 

Most, if not all, neurotics act locally on the nerves, which they paralyse. 
“ The most obvious case of local paralysis of nerves by a narcotic poison," says 
Mfiller, 1 “ is the dilatation of the pupil and loss of contractile power of the iris 
consequent on the application of a drop of solution of extractum belladonme. 
In this instance the poison reaches the iris, and the ciliary nerves which are 
distributed to it, by imbibition. It is evidently a local effect, and not in the 
slightest degree the result of absorption into the blood, for the pupil of the 
other eye is unaffected." Aconitina, opium, morphia, conia, &e. are well- 
known examples of neurotics which exercise a local action on the nerves. 

Miillcr 2 observes that “the change produced in nerves by the immediate 
application to them of a poison, causing paralysis, is not preceded nor accom¬ 
panied by any signs of excitement, such as muscular twitchings. The appli¬ 
cation to the nerves themselves, in a rabbit, frog, or toad, of a watery solution 
of opium, of strychnine, or of spirituous extract of mix vomica, has, in my 
experiments, never excited muscular contractions; and I doubt if a narcotic 
applied directly to a nerve ever excites contractions of muscles : it must, I 
believe, act through the medium of the spinal marrow and brain.” 

Some of the neurotics act topically as acrids (see p. 164). The acro- 
narcotics (e. g. belladonna and stramonium) and narcotico-acrids (e. g. 
colehicum and licllelierns),.of toxicological writers are of this kind. 

The general (Sr remote efl&ig of neurotics are produced not by the extension 
of the local narcotic effects, but bv the passage of the neurotic into the blood, 
and by the action of the blood, thus impregnated with the deleterious sub¬ 
stance, on the central organs of the nervous system and on distant nerves. 
The tingling and numbness produced#! the nerves of the extremities after 
the introduction of full«doses of aconite into the stomach, probably arise from 

1 Elements of Physiology, translated by W. Baly, M.D. Vol. i. p. 630, Lond. 1888. 

2 Op. cit. vol. i. p. 626. 
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tJie action of the absorbed aconitina on the nerves of these parts; for the 
phenomena are analogous to those caused by the topical application of 
aconite to the nerves. 

The neurotica may be conveniently arranged in two sub-classes; one, called 
cerebro-spinalia, including agents which affect the nervous system of animal 
life; the other, termed ganglionica, comprehending agents affecting the 
nervous system of organic life. 

Sub-class 1. Cerebro-spinalia. Cerebro^Sfiinals. 

This sub-class includes those neurotics which exercise a special influence 
over one or more of the functions of the brain and spinal cord, and their 
respective nerves. Those which act on the brain and cerebral nerves may be 
termed cerebrals (cerebralia ), and such as ajfec*the spinal cord and spinal 
nerves may be called spinals (spinalia ). But inasmuch as all the cerebrals 
have some spinal influence, and, conversely, all the spinals some cerebral 
influence, it is more convenient and correct to include both in one group 
under the denomination of cerebro-spinals (cerebro-spinalia). 1 

This sub-class includes the various agents denominated by authors 
stupefacientia, narcotica, hypnotica, anodyna, paregorica, inebriantia, 
cxhilarantia, convuhiva, and tetanica. 

A considerable number of cerebro-spinalia are either organic alkalies, or 
owe their activity to these substances: for example, morphia, strychnia, brucia, 
conia, aconitina, veratria, atropia, nicotina, and the plants in which they are 
found. 

Hydrocyanic acid is an active principle, to which laurel-water. and oil of 
bitter almonds owe their activity. 

Volatile oil is another active principle. Camphor, oil of hops, cantliaridin, 
and the substances in which these agents exist, are examples. 

Alcohol , ether, chloroform, protoxide of nitrogen, and certain metallic 
salts, are themselves peculiar and powerful neurotic principles. 

The cerebro-spinalia produce or prevent sleep, or affect one or more of the 
functions of the brain and spinal cord, and their respective nerves. These 
functions are the mind, sensation, and the voluntary and reflex-spinal motious. 
Although there is no cerebro-spina! agent which exclusively limits its influence 
to one function, yet, as we employ particular cerebro-spinals for affecting 
particular functions, we may conveniently arrange the substances composing 
(his sub-class in four orders, as follows. 

1. Cerebro-spinals affecting the mental faculties ( phrenicu ). 

2. Cerebro-spinals affecting sensation ( <esthetica ). 

3. Cerebro-spinals affecting the voluntary or reflex-spinal motions 

( cinetfba }. 

4. Cerebro-spinals affecting sleep {lygfnica). 

Order I. Piieenica ; from <pptiv, the mind). Phrcnics. Medi¬ 

cines affecting the mental faculties. 

- ; --- m -—- 

1 In the two former editions of this work I called these agents ceSebro-spiiianU (cerebro-spinanlia ), 
a term which Oesterlcn (Handlmch d. Umlmittellehre, 1845.—2lc Anil., 1847) has adopted without 
acknowledgment. In deference to the opinions of others. I have now substituted the more classical 
name of eerebro-spinulia. * 
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The following substances are employed as phrenics :■ 

VEGETABLE. 


PaI'ATEBACEA'. 

Papaver somniferum— Capsules, Opium, 
Morphia. 

Solan ace ac. 

Atropa Belladonna— Folia, Afropia. 

I)atom Stramonium— Folia, Semina. 
Hyoacyamus niger— Folia .' 

Nicotiana TabacnniV -Folia. 


Aloohol. ; 


Lauuaceac. 

Cainphora Offioinaram— Camphora. 
Ubticacej:. 

Cannabis sativa, mr. Lidica— Folia, 
Resina. 


Vina. | iEtherea. 


Phrenics produce different effects on the mind, and receive different de¬ 
nominations according to the nature of their effect. 

a. When they exalt or excite the mind, enliven or exhilarate, they are 
termed exhilarants ( exhilarantia ). 
fl. When they confuse the intellect and produce delirium, inebriation or 
phantasms, they are called inebriants {inebriantia, phantastica). 
y. When they stupefy the mind they are denominated stupefacients or 
narcotics (stapefacientia, narcotica, vapnunKa). 

These different effects depend partly on the nature of the phrenic employed, 
but chiefly on the quantity administered, and on the individuality and the 
habit of the patient. Wine, for example, taken moderately, exhilarates, in 
larger quantity inebriates, and, in excessive quantity, stupefies. In one 
individual* “ excitement predominates; in qnothsj^ stupefaction; nay, what 
is only a stimulant to one, is a narcotic poison to another. The opium-eaters, 
in the East, furnish examples of all these varieties.” 1 

The substances in popular and medical use for affecting the mental faculties 
may be arranged in six groups as follows:— 

1. Methystica (peOvoruca; from pidv ) wine). Spirituosa [alcoholica]; 
cina; atherea; chloroform. The. employment of wine and ardent spirit 
for the purpose of exhilaration and inebriation is familiar to every one. The 
ethers produce a similar but more rapid and temporary effect; and I have 
known intoxication produced by swallowing chloroform. The ethers and 
chloroform are procured from alcohol, which, as is well known, is obtained by 
distillation from vinous liquids. 

In the effects of the methystica three degrees may be distinguished. Thtfirst 
is that of exhilaration or excitement. This is best seep. when the quantity is small. 
When the dose is larger this degree constitutes the first stage of operation. 
Volition and intellect are excited, but not otherwise disordered. The second 
degree or stage is that m&hriation, in which both the ffiental faculties and 
volition are disturbed as welfal^xcited. There is more or less confusion of 
intellect or delirium, varying in intensity and character in different individuals. 
Volition is impaired; there is vertigo, thick speech, and inability to stand or 
walk : the individual reels or falls about when he attempts to walk. As yet 
sensation exists, though lessened; sensibility to painful and other impressions 
being diminished. The •third degree is unconsciousness or stupefaction. 

' Eeuchtcrslebep’s Principles of Medical Psychology, p. 168, 1847. 
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The individual is now insensible, or nearly so, though sometimes capable of 
being roused when loudly spoken to. 

Convulsions are not common: when they do occur it is usually in young 
subjects. The breath is impregnated with the vapour of the liquid swallowed. 
The pupils are generally dilated, sometimes (in the worst cases) motionless; 
occasionally, especially in fatal cases, contracted. In the stage of stupor the 
breathing is for the most part slow and soft, yet not unfrequently laborious ; 
rarely stertorous. , 

Delirium tremens is a brain affection, which may be ^fgarded as an effect 
of chronic poisoning by alcohol. It combines wake$hltiess, delirium, and 
tremor. The delirium is of a peculiar character: it consists in the imagined 
presence of objects (phantasms), such a3 cats, rats, and mice, which are 
supposed to be moving, and whichHhe patient is anxious to seize or to avoid. 
The amount of phosphates in the urine is Remarkably diminished in this 
disease. 1 

Considered with reference to the state of the mind only, the methystica are 
employed as exhilarants in mental depression, and as excitants in delirium 
from exhaustion. 

2. Mkconica (juijKwmd; from yt)Ku>v, a poppy). Papaveracea; Opiata. 
—Papaver somniferum ; opium; morphia. 

The mecouica check the secretions of the bronchial and gastrointestinal 
mucous membranes, promote sweating, produce contraction of the iris, relieve 
pain and spasm, cause sleep, and, in large doses, give rise to the state called 
narcotism, in which the sleep is deep, and the respiration tranquil but 
infrequent (sec ante, p. 19b, footnote). 

Two degrees or stages omieir effects may be admitted, viz. excitement and 
sleep or 3tupor. The predominance of the one or the other depends on 
circumstances before adverted to (see ante, p. 200). 

The general effects on the mental functions, for the production of which 
opium is chewed and smoked by Eastern nations, are tranquillity aud serenity 
of mind, freedom from bodily and mental uneasiness, a feeling of comfort and 
happiness, animation and exhilaration. The deleterious effects, on the bodily 
functions, of opium-eating and opium-smoking will bo described hereafter. 

The mecouica are employed to render persons capable of undergoing great 
mental exertion and bodily fatigue, and to beneficially modify the condition 
of the intellectual functions in delirium tremens and in some forms of insanity. 
These uses will be more fully noticed hereafter. 

3. Cannabina (ko wafiiva; from savva"fits, hemp). Cannabis indica; 
churrus; gunjah; bang, mbjve, or sidhee; majoon; hashtsch. 

The cannabina, according to Dr. O’Shaughnessy, 2 cause a very agreeable 
kind of delirium ox fantasia, augmented appetite, venereal excitement, and im¬ 
paired volition, followed by-insensibility, during visal* the patient retains any 
position in which he may be placed. This ej*sjr simulates catalepsy. I have 
found Indian hemp to act as an anod, ne^nntispasmodic, and soporific. In 
some cases the pupils seemed unaffected, in others were dilated. 

Dr. CVShaughnessy describes a singular form of insanity occasioned by the 

1 Dr. Bence Jones, Phil. Tram., 1846. » 

2 On the Preparations of the Indian Hemp, or Gunjah, (Cannabis Indica), their Effects on the 

Animat System in Health, and their Utility in the Treatment of Tetanus and other Convulsive 
disorders. By W. B. O’Sliunghnessy, M.f). Calcutta, 1839. * 
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incautious use of hemp, and which is as singular as the delirium tremens 
brought on by the prolonged abuse of spirituous liquors. It is at once 
“ recognised by the strange balancing gait of the patient, a constant rubbing 
of the hands, perpetual giggling, and a propensity to caress and chafe the feet 
of all by-standers, of whatever rank. The eye wears an expression of cunning 
and merriment which can scarcely be mistaken. In a few cases, the patients 
are violent; in many, highly aphrodisiac; in all that we have seen voraciously 
hungry: there no increased heat or frequency of circulation, or any 
appearance of inflanimation or congestion, and the skin and general functions 
are in a natural state.V 

In Lidia, Caubul, Syria, Northern Africa, and other parts of the world, 
the cannabina are used for the purpose of intoxication. They are both 
swallowed and smoked. 1 

4. Campiiouaoea. G amphora officinarum; camphor a. 

Camphor is a popular favourite with some nervous and hysterical females 
on account of its agreeable effects on “the nerves.” Large doses of it 
occasion confusion of intellect, delirium, impaired volition, convulsions, and 
insensibility. It is anaphrodisiac. 

It has been used to calm the violence of maniacal patients, and to allay 
excitement of the sexual feelings in nymphomania. Li insensibility or 
profound coma, camphor, in the form of enema, has been found by Dr. 
Copland 2 highly serviceable by rousing the patient. 

5. NicotianA5. Tobaccos. Nicotiana tabacum ; N. repanda; N. rus- 
t ica; N. persica. 

Several species of nicotiana are used for smoking and for yielding snuff'. 
They agree in the general character of their effects, but differ in their strength. 
Lobelia inflata (called Indian, tobacco) closely resembles the nicotian® in 
its effects. 

Tobacco is smoked and chewed on account of its calming and tranquillizing 
influence on the nervous system. “ The soothing and flattering visions, with 
which the practice of smoking feasts the weak and effeminate mind, lead to 
its adoption by most classes; but it is an enervating and an emasculating 
luxury.” 3 

Tobacco acts as a nauseating, cardiaco-vascular sedative. It occasions 
vomiting, purging, weakness and irregularity of pulse, syncope, impaired 
vision, contracted pupil, giddiness, and confusion of ideas. Paralysis, con¬ 
vulsions, delirium, and stupor, are occasional symptoms. 

As a calming, soothing, and hypnotic remedy, smoking is sometimes useful 
(for those accustomed to the practice) in mental excitement and wakefulness. 

6. Solanacka MYDitiATiCA ( mydriatica , from fivcpiutnc, dilatation of 
the pupil; solanaceous substances causing dilatation of the pupil; phantas- 
niatica, from <j>4nraerp9 ) ' J W v p^antoni; agents creating phantasms; phantas- 
tica). Atropa belladonna fmfura stramonium; and hyoscyamus niger. 

These agents produce dilatatnln of pupil (see p. 19.8), long-sightedness 
(presbyopia), great dryness of throat, cheerful delirium, with phantasms, fol- 


1 For a very interesting account of the effects of Indian Hemp, see Dr. Moreau’s work entitled 
Du Ilachis et de VAlienation Mental*, Eludes Pscgchologiques ; Paris, 1845. Reviewed in Forbes’s 
Brit, and Foreign Mediant Review, vol. xxiii. 1847. 

“ Dictionary of Practical Jjfedicine, vol. iii. p. 370. 

3 Op. supra oil. vol. iii. ]». 404. 



"Neurotics:—^Esthetics. . 203 

lowed by stupor. The eyes are usually blood-shot. Convulsions are not 
constant. 

The obscurity of vision or blindness produced by these agents is referable 
chiefly, if not entirely, to the alteration in the refractive action of the eye (sec 
p. 212), by which presbyopia is induced; for it is greatly relieved by the use 
of magnifying glasses. The difficulty of deglutition depends principally on 
the extreme dryness of the throat; and hence it is partially relieved by taking 
water with each mouthful. The hoarse voice or aphonia jy/obably arises from 
the same cause, for it also is relieved by drinking water/' 

A scarlet eruption occurs in poisoning by belladonna. Both belladonna 
and stramonium are acro-naxcotics. They produce dilated pupil by topical 
application (see p. 198). 

llyoscyamus is used as a calming, soothing, "2nd tranquillizing agent in 
nervous excitability and mania. Belladonna and stramonium are rarely em¬ 
ployed for their mental influence. Their other uses will be noticed hereafter. 

Order 2. zEstuetica (aifffo/rtKa; from aioBriais, sensation). Agents 
affecting sensation. 

As the term tnlhetka applies to any or all of the senses, it is necessary to quality it 
when we apply it to any particular sense. Agents which affect any of tiro senses may, 
therefore, he called test'Mica enmmmut; those affecting sight,' re. optica ; those affecting 
hearing, re. acomtka ; those affecting smell, te.osmelim; those affecting taste, at. yeustica ; 
and, lastly, those affecting common sensibility or touch, re. haplica. 

^Esthetics are employed in medicine either to heighten sensibility or to 
lessen it: in the former ease they may be termed hypermsthelica; in the 
latter, ann-sthetica. 

Sub-order 1. Hyperesthetica (virepaarOijTiKd; from vnip, above or over, 
and alerOriTuca). Agents which render sensation more acute.— titrychnos 
nux vomica; strychnia; brncia; rhus toxicodendron (?) 

Nux vomica, strychnia, and brucia, heighten the sensations of touch, vision, 
and hearing, and give rise to various unpleasant or painful sensations in 
different parts of the body, especially in paralysed parts. Toxicodendron also 
is said to have produced a return of sensibility, with a feeling of burning and 
pricking in paralysed parts. 

These agents have been employed to excite the sensibility of paralysed parts. 

Sub-order 2. Anesthetic a (ayaicrdt/rtca • from a non, and alaOr/ruca). 
Narcotica (vapKbiriKa, from I'upcwcuc, a benumbing); anodyna (avuSvya, 
from a non, and dlwif; pain) ; parcgorica (irapijyoptra, from napnyopita, I 
soothe or appease). Agents which diminish sensibility or relieve pain. The 
term ansestbetica is commonly applied to agents which diminish common 
sensibility or sensibility to pain. 

This sub-order includes a considerable number of agents, viz. the methystica, 
meconica, cannablna, and solanacea my lriryit ‘uriBeforc mentioned (see pp. 
200—2), to which must be added aconitijti nape Hus, aconitina, vcratria, 
nitrogenii protoxydum, hydrocyanic cJcid, and the substances containing 
it, and the alkaline cyanides. These agents considered as ancesthetics may 
be arranged in two divisions, as follows:— 

1. Yapours or gases which, when inhaled, temporarily suspend the common 
or general sensibility of the body; in other words, ‘produce insensibility, and 
are thereby fitted for preventing pain during surgical operations and parturi¬ 
tion, are the anaesthetics commonly so called. 1 shall term them the antes- 
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thetica pneumatica (grvevfiaruca• from irviu, I breathe), to distinguish them 
from other anaesthetic agents. 

Those in common use are the vapours of chloroform and ether (sulphuric 
ether). 

Protoxide of nitrogen and the vapours of hydrochloric and nitric ethers, of benzine, and of 
bisulphuret of carbon, are said to produce similar effects. 

By inhalation these vapours are absorbed into the blood. This is proved 
by the detection ot\thein in different parts of the body (even in amputated 
limbs), and by theirbontinued exhalation by the breath for some time after 
the individual has ceased to inhale them. 

The blood thus holding in solution the vapour of the anaesthetic agent, acts 
on the nervous centres, and disturbs or suspends, or even destroys, their 
functions. * 

All the functions of the nervous centres arc not simultaneously, but suc¬ 
cessively and progressively, affected. The intellect or mind, and volition or the 
power of regulating locomotion, are first lost • then sensation and motion; 
and lastly the power of respiration. The action of certain parts supplied by 
the ganglionic system of nerves, as the heart and intestines, continues for 
some time after the death of the individual. 

h'lourens 1 thus describes" the successive and progressive action of ether on the nervous 
centres :—First the cerebral lobes lose their power, viz. the intellect; next the cerebellum 
loses its, viz the power of regulating locomotion; afterwards the spinal marrow loses the 
principle of sensation and motion; and lastly, the medulla oblongata loses its power, viz. 
the motor principle of respiration; and with this, life is lost. 

The effects produced by the inhalation of these agents may be conveniently 
arranged in three stages : the first stage is that in which the mind is clear, 
though the feelings are somewhat altered, and volition is exercised. The 
second stage is that of inebriation, in which both the mental faculties and 
volition are impaired, but in which consciousness still remains. The third 
stage is that of unconsciousness or insensibility, or dead drunkenness. Of this 
third stage there are three degrees:—In the first or mildest, the respiration 
exists; and muscular twitches, involuntary movements or rigidity of the mus¬ 
cles, and groans and cries, sometimes occur ; but no articulate sounds : in one 
case (that of a man) operated on under the influence of chloroform, at the 
London Hospital, an imperfect and slight attack of opisthotonos took place. 
In the second degree, the insensibility is complete, but no movements, except 
those of respiration, are observed; the breathing is often attended with snoring, 
and occasionally with stertor: the iris is fixed; and the orbicularis palpebrarum 
docs not contract when touched. In the third degree, the respiration is 
paralysed, and death occurs. 

In a fatal case from the inhalation of chloroform, after insensibility had 
been induced, the,patienff'-(»«>g^l aged 15,) gave a kick or twitch at the 
termination of the incision; bhwlips, which had been previously of good 
colour, became suddenly blanched\nd she spluttered as if in epilepsy. No 
rally took place, and, within two minutes from the commencement of inhalation, 
the patient was a corpse. 2 

There is diminished sensibility to pain during the second stage. Complete 

1 Comptes renrlus , t. xxiv. No. 8, Feb. 20, 1847. 

* London Medical Gazelle, Feb. 11, 1848. 
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insensibility to pain exists during the third stage: in some cases it is also 
found in the second stage. Unconsciousness, therefore, is not absolutely 
essential to the amesthetic effect. 1 

When patients are recovering from the state of insensibility, the inhalation 
having been discontinued, it often happens that they acquire consciousness, 
vision, hearing, and the power of speech, without becoming sensible to the 
pain of an operation. 

Every one is now familiar with the application of these anaesthetics for the 
prevention of pain during surgical operations and partu/Ition. They have 
also been used with much success in other cases as anodynes, autispasmodica. 
and soporifics. 

2. The second division of anaesthetics consists of solid and liquid agents 
which when swallowed, injected into the rectum, or applied to the skin, 
alleviate pain. It includes, therefore, all those ■substances to which the term 
anodyne has hitherto been usually applied. The agents belonging to tliis 
division may be arranged in three groups as follows:— 

a. Some of these agents, when applied to the skin or lips, occasion numb¬ 
ness of the part, along with tingling and pricking, somewhat analogous to 
the feeling which is experienced when sensation is returning to a part, which 
has been “ asleep,” after the removal of pressure upon a nerve, and which is 
commonly called “ pins and needles.” Such agents may be denominated 
nerve-henumhen. The topical effect, which they produce is allied to that 
occasioned by some acrids; but is devoid of the sensation of beat. 

Aconihtm najicdlux, aconitina , and veratria, produce the effects just 
described. 

Tincture of aconite, when taken internally in small doses, produces, 
especially in hysterical females, tingling, numbness, and various anomalous 
sensations in different parts of the body. These remote effects probably depend 
on the topical action of the active principle of the aconite on the nerves 
through the medium of the blood (see p. l'J8). 

The benumbers arc adapted for the relief of neuralgia. 

ft. Some anaesthetics produce no perceptible alteration in the normal feeling 
of the parts to which they are applied, though, when taken internally, they 
become absorbed, and relieve pain. Their anodyne effect seems referable to 
their influence over the nervous centres, on which they act as stupefacients. 
These are the agents to which the term anodyne is usually applied. This 
group includes the meconica, mefhystica, cannahina, and 'solanacea my- 
dnatiea. Of these, ether, opium, and morphia, are by far the most certaiu 
and effective anodynes for relieving acute pain of internal organs. They arc 
most successful in alleviating spasmodic pain (sec ante, pp. 200—202). 

y. Another group of agents used for relieving certain kinds of pain includes 
hydrocyanic acid, ttnd substances containing this jcid (as volatile oil of 


1 Dr. Suow {Lancet. Feb. 12, 1848,) thiuks, that in iff cases in which patients fed no pain (luring 
surgical operations, previous unconsciousness must have existed. I believe this to be an error. An 
Irishman had his leg amputated, at the London Hospital, under the influence of ether, without 
experiencing pain ; and the sly winks and facetious nods during the inhalations, and the humorous 
observations made in the intervals, left no doubt in the mind of every person present of his con¬ 
sciousness during the whole period. An imperfect report, of the ca* appeared in the Times, and 
was copied into the London Medical Qaselte, Jan. 22, 1847. This patient was a spirit drinker. 
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fitter almonds, cherry-laurel water, &c.), arsenic, trisnitrate of bismuth, 
the ferruginea, and disulphate of quina. 

These agents relieve only certain kinds of pain, such as that commonly 
known as neuralgic ; and not always this. They do not act either as 
benumbers or stupefacients. « 

Hydrocyanic acid has a very slight benumbing effect on the nerves of common sensation; 
and, in large doses, occasions sudden loss of intellect, sensation, and volition, usually with 
convulsions. 

In many cases^sf not in all, the pain which they relieve is produced by 
reflection or sympatftv This reflection of impressions which produce sensation 
is effected by the nervous (probably the spinal) centre. 

The agents above enumerated as relieving neuralgia probably do so by 
their influence on the nervgus centre. Hydrocyanic acid is well known to 
depress the reflex motor functions of the spinal cord, and it is not unlikely, 
therefore, that it does the same with the reflex sensory functions. The metallic 
salts, above mentioned as being useful in neuralgia, are valuable agents in 
relieving certain disorders referable to the reflex motor functions of the cord, 
such as chorea (see ante, pp. 189 and 192). 

This group of ansesthetica is applicable to neuralgia in general ; but is more 
particularly serviceable in the neuralgia of certain parts, as of the face (tic 
douloureux), of the stomach (gastrodynia), and of the bowels (enterodynia). 

Order 8. Cinetica (leivyriKa; from dvijmc, motion). Agents affecting 
the voluntary and reflex-spinal movements. 

The cinetica may be considered under four heads, according as they affect 
the tonicity or the irritability of muscles, the exercise of volition, or reflex- 
spinal action. 

a. Cinetica affecting the tonicity of muscles. —Muscular, as well as 
some non-muscular, parts possess the property called tonicity or tone, some¬ 
times termed retractility. It is a tendency to passive or slow arid moderate 
contraction not necessarily alternating with relaxation. It is augmented by 
cold and impaired by heat. It is greatly influenced by, if it be not absolutely 
dependent on, the cerebro-spinal system. 1 

Pharmaceutical agents which augment the tonicity are called tonics, while 
those which lessen it are denominated relaxants. 

Sub-order a. Tonica (roma; from tovoc, tone). Corroborantia seu 
roborantia; euplastica. Agents which increase the tone of the system. 

Dr, Billing 8 gives the following definition of tonics:—“ Tonics are substances which 
neither immediately nor sensibly call forth actions like stimulants, nor depress them like 
sedatives, but give power to the nervous system to generate or secrete the nervous in¬ 
fluence by which the' whole frame is strengthened.” 

The action of a tonic must not be confounded with /hat of a stimulant; 
Tonics give strength, sfffflflfcijjts call it forth. Stimulants excite action ; but 
action is not strength: on the^mtrary, over-action increases exhaustion. 3 

The following is a list of the substances to which the term tonic is usually 
applied:— 

1 See Dr. M. Hall On tie Diseases and Derangement* of the Nervous System, p. 78. 

3 first Principles of Medicike, p. 92, 4th edit. 1841. 

8 Ibid . p. 93. t 
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A. VEGETABLE. 


MiNISPEBlUCIJE. 

Coeculus palmatna— Radix calumbee. 
Poiagaiack®. 

Krameria triandra— Radix rhatanite. 
Aurantiace®. 

Ctirus Limonum— Cortex frudtis. 

Citrus vulgaris— Cortex fructiU. 

Rutace®. 

Galipea ofBoinalis —Cortex cusparia. 

SlMARUBACE®. 

Simoruba amara —Cortex radicis. 

Picrsena excelsa— Lignum. 

TiKfiCMlNOS®. 

Tlamintoxylon campechiatram— Lignum. 
Acacia Catechu— Extractum. 
l’terocarpus marsupium —Extractum {kino). 
Rosace®. 

Rosa gallica— Retain. 
rotcntilla Tormentiila— Radix. 

Gcum urbauum— Radix. 

Gbanat®. 

I’unica granatuiu— Cortex frudits. 

l.YTHHACK®. 

Lythrum Salicaria— Radix. 

StKLI.AT®. 

Rubia tinctorum— Radix. 

(Iinciionacc®. 

Cinchona: plurimm species— Cortex, Quina, 
Chtchottia. 

Nauclca Gamhir —Extractum (Gambir ; 
Composite. [ Catechu). 

Taraxacum Dcna-leonis— Radix. 

Taraeetum vulgarc— Ilerba. 

Artemisia Absinthium— llcrba. 

Anthemis nobilis— Flares. 

Inula Ilclenium— Radix. 


Ericace®. 

Arctostaphylos Uveo-urai— Folia. 
Abocynace®. 

Strychnos Nnx vomica— Semina; strychnia; 
brucia. 

Gen wan ace®. 

Gentiana lutea— Radix. 

Agathotes Chirayta— Herla. 

Erytlirssa CexRtmxmm-ySammitates. 
Menyanthes trifoliata-/iferi«. 
Folygonace®. / 

Rheum— Radix. 1 
Polygonum Bistorta— Radix. 

Rumcx aquaticus— Radix. 

Lauhace®. 

Nectamlra^ftodiei— Cortex, bebeerine. 

liimioniftACE®. 

Croton Cascarilla— Cortex. 

Ukticace®. 

ITumulus Lupulus— Strobi/i. 

Ulmace®. 

Ulmus campestris— Cortex. 

CUPUI.IPEU®. 

Unercus pedunculata— Cortex. 

Uuercus infectoria— Gattm; acidum tanni- 
cwm ; acidum gall team. 

Sai.tcace®. 

Salix: plurirme species— Cortex, Salie'm. 
Smtlack®. 

Smilax: plurimic species— Radix. 
Acouace®. 

Acorus Calamus— Rhizoma. 

Lichenace®. 

Cetraria lalandica. 


2. ANIMAL. 
Bos taurus— Eel. 


3. INORGANIC. 


Aeida mincralia (see ante, p. 170). 
Alnmen (see ante, pp. 158 and 178). 
Ferrugiuca (see ante, pp. 158 and 189). 


Argcnti nitras 
Bismuthi trisnitras 
Cupri sulphas 
Ziuci sulphaB 
Ziuci acetas 


(see ante, pp. 158, 185, 
206, and 313). 


Besides the preceding, various other substances are by some writers denomi¬ 
nated tonics. 

“ The term tonic,” says Dr. Billing, “ is applicable to all those medicines which cure 
chronic inflammation without being either stimulant or directly sedative or depletory.” 
As mercury cures inflaimnation, both when stimulants tire carefully withheld as well as 
when they are necessarily administered, he considers tlyouAtfSid to be, .{‘neither stimulant 
nor sedative, but tonic; that is, by its specific actiorvou the capillaries, whether directly 
on their tissue or through the medium of their nenjiCs, it causes them to contract when 
(though all the injecting force of the heart were men off by sedative treatment) they 
would not have had power to close; for, when introduced into the system, it circulates 
to the capillaries, ana gives tbjjm tone to contract, analogous to the effect of an astringent 
applied to external sores. Liquor arsenicaiis, nitrate of silver, the sulphates of copper 
and iron, mezereon, dulcamara, oolchicum, &c., have a simila# action, some of which are 
more available than others in particular cases.” “Even narcotics frequently become, in 
an indirect manner, most usefully tonic.” 
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The active principles of,the tonics are of five kinds :— 

1. Vegetable alkaloids, as quina, cinchonia, bebeerine, strychnia, brucia,&c. 

2. Vegetable crystallizable but indifferent principles, as salient, casca- 
rillin, gentianin, &c. 

3. Vegetable acids, as tannic, gallic, chrysophanic, &c. acids. 

4. Animal matter, bile. 

5. Inorganic substances. Certain metals, as iron, arsenic, silver, copper, 
zinc, bismuth, and aluminum, form compounds which are used sis tonics. 
Some of the mineral acids, as the sulphuric, nitric, and hydroclilorie, are 
employed as tonics.^ 

Some of the vegetable tonics are said to owe their bitterness and medicinal activity to 
a principle to which the terms materia hcrnmphrodUa, materia saponacea, and extractive 
matter. We been applied. It described as being of a brown colour, soluble in water 
and alcohol, insoluble in ether, an^ becoming insoluble in water by long-continued boiling 
and by exposure to light and air. 

That a substance, dr mixture of substances, possessed of these properties may be ob¬ 
tained from various plants cannot, be doubted, but it is not probable that chemists have 
yet succeeded in obtainim; a proximate principle to which the term extractive can with 
propriety be applied. What has hitherto been procured is a mixture or compound of 
several principles, such as vegetable acids mid their combinations with potash and lime, 
colouring matter, sugar, gum (rendered soluble in alcohol by its combination with other 
substances), vegetable bases, &c. 

The topical effects of the tonics, considered as a class, are not very consi¬ 
derable. Those which contain tannic acid, as well as the mineral astringents, act 
chemically on the tissues to which they are applied (see ante, pp. 94 and 158). 

The tonic principles, when taken into the stomach, form, in most cases, 
new chemical combinations; then become absorbed, and are afterwards thrown 
out of the system by the excreting organs. Some of them [e. g. quina ^and 
chrysophanic acid [colouring matter of rhubarb]) have been detected in* the 
blood; some (e. g. tannic, gallic, and chrysophanic acids, and quina) have 
been found in the urine; some (e. g. quina) in the milt; and some (e.g. 
chrysophanic acid) ijg|he cutaneous transpiration (see ante, pp. 101 and 102). 
The changes which the mineral substances used as tonics suffer, and the 
evidences of their absorption and subsequent excretion, have been before 
adverted to (see Spancemica, p. 169, and llannatinica, p. 188). 

The agents called tonics only act as such in certain states of disease. 

, Under other conditions they act as irritants or stimulants, or even as sedatives. 

In the l^althy state moderate doses produce no sensible effects, or, perhaps, 
a slight excitement of the appetite merely, while large quantities give rise to 
nausea and vomiting. They may then act as sedatives by nauseating. In 
irritation or inflaipaatiqn of the stomach and intestines, and in febrile con¬ 
dition^of system, attended with a hot and dry skin, and a furred and dry 
li&igup, tonics act as locaWnitants and stimulants, and add to the severity of 
all the nogtttid symptoms? “ 

tonics sometimes purge, at otters constipate. When diarrhoea arises from, 
or. is .kept up by, a weakened state of the intestinal tube, tonics, by restoring 
st|mgth, may prqdfce constipation. On the other hand, when constipation 
■depends on a debilitated and torpid condition of this tube—a circumstance 
not uncommon in fdhalss-*-tonics not unfrequentlv occasion aivine evacuar 
tions. Dr. Cullen, having noticed‘how frequently bitters act. as laxatives and 
purgatives, has inse#tec[ them in his list pf cathartics. 
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Tonics are closely related to stimulants; and* on many occasions, the 
so-called tonic substances act. really as stimulants. Thus, in weak but irri¬ 
table subjects recovering from a protracted state of fever, disulpliatc of 
(jiiina will frequently act both ns a local irritant and stimulant, and produce 
nausea, vomiting, furred tongue, a febrile state of system, headache, fee. 

Some of the agents employed as tonics produce, when taken in large doses, 
convulsive movements, or even a tetanic state, giddiness, delirium, &c. 

Tonics are employed where the tonicity of the system is directive; that is, 
in cases of atony or debility, with a soft, flaccid, and loose condition of the 
soft solids. Properly administered in these cases their t/ue tonic operation is 
then observed. Their immediate effects are to increase the appetite and assist 
digestion. After they have been administered for some time, the soft solids 
(us the muscles, cellular tissue, &c.) become tinner, tin; muscular strength 
greater, and the pulse stronger, though not. quicker. In fact, all the functions 
arc performed with more energy, and the patient, is capable of greater exertion. 

Tonics are remarkable for their peculiar and powerful curative agency in 
certain diseases whose pathology is very obscure. I refer now to the cure of 
ague by arsenic and quina; of chorea by arsenic and iron; of neuralgia by 
arsenic, quina, and iron; and of epilepsy by arsenic, silver, and zinc (sec 
pp. 185, 192, 193, and 205). These effects prove tin: action of tonics on the 
central organs of the nervous system. 

This order may be arranged in three sections, as follows:— 

1. Astringentia Vegetabii/ia Pura. —Pure vegetable astringents. This 
section comprehends those vegetable tonics which possess considerable, astrin- 
gency with little or no bitterness; 1 such as tannic and gallic acids, oak-bark, 
nut-galls, uva-ursi, catechu, logwood, rlmtuny, tormcntilla, pomegranate-rind, 
bistort, and kino. These agents are principally remarkable for causing local 
contraction and corrugation (or astriction) of the tissues. They contract and 
give greater density to the muscular fibres, diminish the calibre of the blood¬ 
vessels and cxhalants, and thereby check hemorrhage (whence their denomina¬ 
tion of xtyptks), and diminish secretion and exhaltjpon when applied to 
mucous membranes or other secreting surfaces. In the mouth they give rise 
to a peculiar sensation of roughness and stypticity. These effects have Jaeen 
ascribed to a chemical or physical agency. Tlius 1 )r. Cullen places astrin¬ 
gents among substances acting oft the simple solids, though, in another part, 
of Iris treatise, lie admits that they act on the living as well as on the simple 
solids. The late Dr. Adair Crawford 2 ascribed the effects of both^tringents 
and bitters to their influence in promoting the cohesion of the animal fibre. 
Ho immersed some pieces of intestines, of skin, &c. in various bitter and 
astringent infusions, while others were placed in water, mealy as a standard; 
and be then observed the comparative weights required to break them, from 
which he inferred th% relative strength of different tonics. But this mode if 
reasoning naturally leads to erroneous inferences,'since the vnfcl,pdtan? of .the 
' system are quite overlooked. The relaxed gt'/e. of parts, which astringents are 
useful in obviating, depends not on a mere mechanical or chemical alteration, 
hut in some change in the state of vital powers ;-#and, therefore, the agejjjfcs 


1 For some observations on the distinction between asiringency and bitterness) see Perceval’s 

Etmys, vol. i. 2d edit. Lond. 1772, * * 

2 -An. Experimental hujuiry into fhe,Ejfwt'i 1810. 

VOL. I. * . P 
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which counteract it must Jpave some other than a, mere physical or chemical ac¬ 
tion. Moreover, the results obtained by Dr. Crawford depended probably on the 
different degrees of antiseptic power possessed by the substances employed. 
Astringents produce the constitutional effects of the bitter tonics: administered 
in moderate doses, they promote the appetite, assist digestion, and increase 
the tone and vigour of the general system. They are capable of fulfilling the 
same therapeutic indications as the bitter tonics. Thus, they have the power 
of preventing thq occurrence of a paroxysm of intermittent fever; and in 
cases of debility a're often useful, independently of their power of checking 
debilitating discharge. But this group is principally employed for its local 
effects, to obviate relaxation of fibres and tissues, and to prevent or check 
excessive discharges. 

2. Amara. —Bitter tonks?. These arc characterised by bitterness. They may 
be arranged in live sections, ;i> follows:— 

a. Amara para am ximpUcia .-—Simple or pure bitters. This group in¬ 
cludes those vegetable tonics which possess bitterness with little or no 
astriugency or aroma. To this division are referred quassia,, sinmruba, gen¬ 
tian, chirayta, common centaury, and menyanthes. To these must be added, 
the vegetable alkaloids and the crystalli/.able indifferent principles before men¬ 
tioned. These remedies are employed to promote the appetite and assist 
digestion in atonic and enfeebled conditions of the stomach; as general tonics 
in feebleness and debility of the whole system, and especially of the muscles; 
as antiperiodics in intermittent diseases; and as anthelmintics. Their beneficial 
operation in expelling intestinal worms lias been referred to their poisonous 
influence over these parasitical animals, but ought perhaps rather to be ascribed 
to their improvement of the condition of the alimentary canal, and to the 
removal of those states which favour the production of these beings. The 
power which they possess of retarding the acetous fermentation may, perhaps, 
contribute to their beneficial operation in some dyspeptic cases accompanied 
with acidity and flatulence. 

(3. Amara mudlaginoxa .—Mucilaginous or demulcent tonics, which con¬ 
tain, besides a bitter principle, mucilage or starchy matter, but little or no 
aroma or astringcncy. This section includes caluuiba, and Iceland moss. In 
addition to the properties of the simple bitters, they possess demulcent and 
slightly nutritive properties, which they owe to the presence of starch. 

y. Amara aromaliaa mu excitantia .—Aromatic bitters, which possess 
bitterness, with an aromatic flavour (derived from the presence of volatile oil), 
but little or no astringcncy. This group contains wormwood and elecampane, 
cascarilla, angustura-bark, orange and lenfon peel, and bops. These substances 
possess the combined properties of aromatics and bitter tonics, and are, 
therefore, useful wdiere these are indicated. 

S. Amara resolve)/laxutiva .—Resolvent or laxative bitters. To 
this section are deferred taraxacum, rhubarb, aloes, and extract of ox bile. In 
addition to being bitter tonics, \ese agents act as laxatives or purgatives. 
They are employed as mild alterative or resolvent tonics in chronic visceral 
affections, especially dyspepsia, liver complaints, uterine disorders, &c. 

e. Amara astringeutia .—Astringent bitters. This group contains those 
vegetable tonics which possess both bitterness and astringcncy in an eminent 
degree. It includes cinchona-bark, elm-bark, and willow-bark. It com¬ 
bines the effects of both bitters and astringents, and is by far the most 
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important group of the class, since it contains cinchonS-bark, the most powerful 
of the vegetable tonics. 

3. Tonica Min ibaua. —Mineral tonics. Tliis section includes the metallic 
tonics (see ante, pp. 158,1S5, and 188), the mineral acids (see ante , p. 170), 
and alum (see ante, p. 178). 

Sub-order /?. Relax anti a depiumentia. —Depressing relaxants. These 
are agents which depress and lower the tonicity of fibres, and thereby cause 
relaxation of muscular and other tissues. ' 

To this sub-order belong the nause.atiny emetics, especially emetic tartar 
(see cmctica), the sedatives, particularly tobacco (see sedativa), aud the 
anicsiheftea pnot mutica (sec ante, p. 204). 

These agent s are employed to lower the powers of the muscular and vascular 
systems. Thus they are administered to cause relation of the muscles, and 
thereby to enable the surgeon to effect the reduction of dislocations of the 
larger joints, and of strangulated hernias. When they are employed to reduce 
the. power of the heart and arteries they arc denominated sedatives, aud as 
such will be noticed hereafter. 

/$. Vinctica ajfee tint / the irritability of muscles. —Irritability is a pro¬ 
perty peculiar to muscular structures, and, unlike tonicity, is increased by 
warmth, and decreased by cold. 

Most physiologists regard irritability as an inherent property in the muscles 
themselves; but some 1 consider it to be derived from the spinal cord. 
However this may be, it is admitted by all that the irritability of muscles is 
greatly under the influence of the nervous system. 

The contraction of muscular fibres may be induced by the nervous stimulus 
(n's nervosa) and by stimuli acting directly on the muscular fibre. 

The autispasmodic and paralysing effect of opium, aud the spasmodic or 
tetanic condition induced by nux vomica, are referable, at least chiefly, to 
changes effected in the nervous stimulus, and not to alterations of the con¬ 
tractility of the muscular fibre. For Matteucci 2 found that, in frogs poisoned 
by opium or nux vomica, when the excitability of the nerves was destroyed, 
and when the electric current wliicli was applied to them no longer occasioned 
muscular contractions, the muscles themselves, when submitted directly to the 
action of the current, underwent contraction. 

The cinetica which act on the irritability of muscles are of two kinds,— 
those which augment, and those which lessen this property. The former 
produce spasm or convulsions, and may be termed spastica ; the latter pro¬ 
duce a paralysed state, and may be called paralytica. 

Sub-order y. Spastica (mtaarucA, from airaa <c, a convulsion or spasm); 
convuhiva ; tetanica. * Agents which augment the irritability of muscles 
and excite spasm or^convidsion.—This sub-order includes strychnia and 
brucia, and all the vegetable substances containing-these alkaloids, as the 
seed and bark of the stem of stryclmos nux vomica, the seed of stryc/qios 
iynatia, snake wood ( lignum colubrinum), the upas ticute, and perhaps 
the seed of eeriera tattyhin. These agents, as I have before stated (see 
p. 203), excite common sensibility, and act as hyper re. sthe.tica. As therapeutical 

2 Medico-Chi.mrgical Transactions, vol. xiii. i 

Lectures on the Physical Phenomena of Living Beings, uj>. 255—250, Load. 1847 ; Traite des 
l hrnomen.es Mectro-Physiologignes des Animaux, pp. 241—242, Paris* 1844. 
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agents they are used, in torpid or paralytic conditions of the muscular system, 
under regulations which will be pointed out hereafter. 

Cantharides appear to augment the irritability of at least some muscular 
parts : the neck of the bladder, for instance; in the treatment of weakness 
and paralysis of which they are frequently employed with advantage. 

Cataleptic a. —According to Dr. O’Shauglmcssy’s observations, before referred to (see 
ante, p. 202), caknahis indica produces a cataleptic condition. In this state the muscles 
are moderately cd^ractod, but flexible and pliant, and the limbs retain any position or 
attitude in which thoy^may be placed. It is, therefore, a modified and moderate degree 
of tonic spasm; and agents which induce it may be called catuleptiea ( KcM-aXi/m-wd; from 
KariXri^fit, catalepsy). Indian hemp has been used as an antispasmodic, anodyne, and 
soporific. 

Sub-ohdek l. Paralytic a (erapaXvriKa; from wapdXvinc, paralysis ).— 
Agents which diminish the irritability of muscles and occasion weakness or 
paralysis. 

This sub-order contains conium maculatum and its alkaloid conia, as 
well as several of the subdivisions of the order Phrenica before noticed ; as 
the meconiea, methystica, nicotian iv, and solanacea mydriatica. 

These agents are important remedies in the treatment of spasmodic affec¬ 
tions ; and when used in these cases they are termed antispasmodics ( anti - 
spasmodica). 

Cinetica affecting the. movements of the iris. —The movements of the 
iris are influenced by many medicinal agents. 

1. Some cause mydriasis or preternatural dilatation of the pupils. These 
may be called mydriatica. Belladonna, stramonium, and hyoscyamus, are 
the most important agents possessing this property (see ante, pp,199and 202). 
They paralyse not only the muscular fibres of the iris, and thereby cause 
mydriasis, but also the ciliary muscle, and in consequence impair the adjusting 
faculty of the eye 1 . They are used by oculists for producing dilatation of 
the pupil. 

2. Some agents cause myosis or preternatural contraction of the pupil. 
These may be termed myositica. Opium and morphia produce this effect 
(see ante, p. 201). 

Indications for the use of the mydriatica or myositica in cerebral diseases 
have been drawn from the condition of the pupil. Thqs, Dr. Graves 2 has 
proposed the employment of belladonna in those cases of fever which are 
attended with contraction of pupil; and Dr. Holland 3 has suggested that in 
this condition of pupil opium is contra-indicated. 

y. Cinetica affecting volition .—Certain muscles, called voluntary, are 
under the influence of the volition or will. 

1. The influence of the will over these muscles may be increased by stimu¬ 
lating liquors. In the first degree of the effect of the /nethystica (see ante, 
p. 200) volition may bTTsaid to be in excess. 

Jn paralysis, the power of tlfc will over the voluntary muscles is lessened or 
destroyed. In such cases stryennia and cantharides sometimes augment the 
influence of volition by heightening the irritability of the muscles. 

1% some cases, as in chorea and delirium tremens, irregularities occur in 


1 See Todd aud Bowman’s Physiological Anatomy, vol. ii. pp, 27, 47, and 48. 

5 buhl. Joum. of Medical Science, July 1, 1888. 

3 Medical Notes tmd Reflections, p. 427, 2d edit. 1840. 
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the movements of the muscles under the influence cf the will. Agents which 
prevent these and enable the will to control and regulate the contraction of 
the muscles in the performance of its acts, may be said to increase and render 
more perfect the influence of volition over the muscles. Opium and morphia 
act thus in delirium tremens (see ante, p. 201); and arsenic, iron, and zinc, 
in chorea (see ante, pp. 185 and 102). 

2. The influence of the will over the muscles is lessened by inebriants and 
stupefying agents (see ante, p. 201). Morphia and opium -are the cerebro- 
spinals usually resorted to in mania to depress excessive voluntary action. 
They are generally used under the denomination of sedatives. 

o. tUnetica affecting the reflex-spinal functions. 1 —The reflex-spinal 
acts are independent of the will. They are accomplished by the agency of the 
vis nervosa through the medium of the incident and reflex nerves and their 
connecting centre. ' 

1. Some medicinal substances excite reflex actions. The sneezing caused 
by sternutatories, and the vomiting occasioned by emetics, are examples of 
reflex actions excited by medicines. These reflex acts are accompanied by 
augmented secretion (see Class VIT1. Eccritiea). 

2. Some medicinal agents exalt the reflex function. In this exalted state 
“stimuli which have no such effect naturally induce morbid and even spas¬ 
modic actions” (Hall). Strychuia exalts the reflex function. Under its 
influence animals arc thrown into convulsions by very slight causes, as by the 
contact of external bodies, and by attempts to walk and to respire. Cautha- 
rides exalt the reflex function of the cervix vesicas, and are useful in enuresis. 

2. Some medicinal agents depress the reflex functions. Hydrocyanic acid,' 
conium, belladonna, stramonium, and cannabis indica, may be quoted as 
examples. Hydrocyanic acid is a valuable remedy for allaying vomiting, hiccup, 
palpitation, and convulsive cough. Stramonium gives great relief in attacks 
of spasmodic asthma (see ante, p. 195). 

In celerity of effect and rapidity with which they prove fatal, no agents 
exceed, and few equal some of those of this group, such as hydrocyanic acid 
and eonia (the active principle of hemlock). 

The phenomena (sudden loss of sensation, of volition, and of consciousness, with con- 
v ulsions,) caused by poisonous doses of hydrocyanic acid resemble those of epilepsy. Similar 
symptoms also sometimes occur from the loss of large quantities of bloou. The analogy 
between these three conditions (». e. hydrocyanic poisoning, epilepsy, and the effect of 
hemorrhage,) is further shewn by the fact, that the symptoms of all are relieved by ammonia. 

Alcohol, ether, ammonia, the fetid gum-resins, the empyreuniatic oils and 
resins, and the essential oils, arc valuable antispasmodics in convulsive and 
spasmodic diseases occurring in weakly subjects and unattended by inflamma¬ 
tion. They “ act as stimulants to the heart and vessels, and to the cerebral 
functions, [and] seem to operate as sedatives to the medullary system.” 2 (See 
Slimulantia). 

Certain metallic substances (arsenic, zinc,..iron, silver, and copper,)* 84iave. 
some power in reducing the excitability of the spinal excito-motory system,” 
and are useful in relieving chorea, epilepsy, and other convulsive affections, 
(see ante, pp. 185 and 192). 

1 On this subject the reader is referred to Or. Marshall Hall’s vaUublo works: Memoirs on the 
Nervous System; Diseases and berangements of the Nervous System ; and his New Memoir on the. 
Nervous System. 

Principles of Medicine, by Or. 0. T. B. Williams, p. 72. 1 
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Order 4. Hypnica (uimicd ■ from virroc, sleep). Agents affecting sleep. 

The hypnica are of two kinds,—those causing sleep, and those which check 
or prevent it. The former are called hypnotie.a, the latter may be termed 
agrypnotica. 

Sub-order a. Hypnotica (Wwruca ; from Wow, I lull to sleep). 
Hypnopaci; somnijica; somnifera. Agents causing sleep. 

The most important hypnotics are the agents already referred to under the 
order Phrenfuq-, especially the meconica, methystica, cannabina, and 
solanacea mydriatica. To these may be added lactuca saliva , l. virosa, 
lactucarium, myristica officinalis, and hum ulus lupulus. 

Sub-order ft. Agrypnotica (aypus-rwrn.-a; from aypwvdw, I cause to lie 
awake). Anthyjmotica. Agents which cause wakefulness. 

One of the most powerful preventers of sleep, especially in the constitutions 
called nervous, is tea (particularly strong greeu tea). Coffee also appears to 
have an analogous effect. Digitalis, which agrees with tea in some of its 
effects, checks sleep when taken in full doses. Vinegar is considered by 
Orfila to counteract the narcotic effects of opium after the poison has been 
evacuated from the stomach. 

Locality and Quality op the Action op the Cerebro-Spinalia. —Most 
of the differences observed in the operation of the ccrebro-spinalia arise from 
different parts of the nervous centres being affected, or from the same parts 
being unequally acted on. 

The attempts hitherto made to localize the action of the cerebro-spinalia 
have not been attended with success. 1'lourens 1 thinks that opium acts 
specifically on the cerebral lobes ; that belladonna, in a limited dose, affects 
the tubercula quadrigemina, and, in a larger dose, the cerebral lobes also; that 
alcohol, in a limited dose, acts exclusively on the cerebellum, but, in a larger 
quantity, affects also neighbouring parts; and, lastly, that nux vomica more 
particularly influences the medulla oblongata. 

One source of difficulty which attends all attempts made to ascertain the 
nature of the changes which the cerebro-spinalia induce in the nervous centres, 
is the fact that similar symptoms attend dissimilar affections. 

Thus coma may be induced by compression of the cerebrum or by loss of blood. 
Delirium may arise from irritation of the cerebrum or from loss of blood. Convulsions 
may be produced by irritation, or lesion of the modidla oblongata and spinalis, or by loss 
of blood. Paralysis may arise from lesion of the encephalon, desttuctivc injury of the 
medulla oblongata or spinalis,'and loss of blood. 


Alterations in the quantity or quality of the blood supplied to the different 
parts of the cerebral and spinal systems, are the primary causes of the 
changes which the cerebro-spinalia produce in the condition of the functions 
of jthese systems. 


Augmented arterial action, or venous congestion, sometimes attends the operation of 
the cerebro-spinalia. Mousans declares that, opium, belladonna, alcohol, and nux vomica, 
give rise .to phenomena resembling those which attend mechanical lesions of the parts on 
whi^ffie asserts these agents oper;\i (see above); and furthermore he states, that in 
birds it is possible to observe, through the cranium, changes of colour [some alterations 
in the vascular condition of I he parts] which these organs effect in the brain: but, in re¬ 
peating his experiments, I failed in observing the changes referred to. 


t 


1 Unchurches experimentales star let Propriel.es et les Potidinns du Systems Nervous dans les 
Ammaux vertebras, pp. 254,^258, 261, and 262, Paris, 1824. 
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I have already noticed the attempts made to explain the action of alcohol 
on the nervous centres on physical and chemical principles (see ante, pp. 87— 
88, 93, and 109). 

Alterations effected in the qualities of the blood by abnormal changes going on within 
the system, may, in some cases, be the cause of insanity’. 

Mode of Death. —As the sub-class cerebro-spinalia includes the most ener¬ 
getic and swiftly acting poisons, the mode in which these agentp produce death 
becomes a most interesting topic of inquiry; the more espccisffly so, as the con¬ 
sideration of the subject leads to some practical conclusions as to the most 
appropriate methods of treating cases of poisoning by these substances. 

Usually, if not invariably, the deadly effect begins in the cerebro-spinal 
system, and is produced by the action of the poison contained in the blood on 
the nervous tissue. In some cases, perhaps, the .primary effect may be on 
the blood, the vitality of which becomes dcstro/ed. 

When the deadly effect begins in the cerebro-spinal system, death is occa¬ 
sioned by apnoea or by syncope, or by both. 

1. Death by apnoea .—In death by aprnea or breathlessness the respiration 
ceases before the stoppage of the heart’s action. 

Apnoea may be induced by paralysis of the muscles of respiration, or by 
spasm of these parts. 

Paralytic iqmw.a is produced by eonium, opium, hydrocyanic acid, bella¬ 
donna, stramonium, and various other agents. It depends on defect of the 
reflex or excito-motory action. 

These are the eases in which it, has been proposed to prolong life by artificial respira¬ 
tion until the effect, of the poison has passed oil'. The proposition is not supported 
merely by its iugeniousness and plausibility, lint, by experience. The following is a ease 
in point, related by Mr. Whateley, and quoted by I>r. Christisou 2 :—A middle-aged man 
swallowed half an ounce of crude opium, and soon became lethargic. He was roused 
from this state by appropriate remedies, mid his surgeon left him; hut, the poison not 
having been sufficiently discharged, he fell again into a state of stupor; and when, the 
surgeon returned, he found the face pale, cold, and deadly, the lips black, the eyelids 
motionless, so as to remain in any position in which they wore placed, the pulse very 
small and irregular, and the respiration quite extinct. The chest was immediately 
inflated by artificial means ; and, when this had been persevered in for seven minutes, ex¬ 
piration became accompanied with a croak, which was gradually increased in strength till 
natural breathing was established ; emetics were then given, and the patient eventually 
recovered.—A most interesting case of recovery from poisoning; by opium, by artificial 
respiration, has been detailed by Mi'. Howship. 3 -—Another easel have already (see ante, 
p. 100) briefly noticed. 

1 liavc several times restored animals apparently dead, from the use of hydrocyanic 
acid, merely by keeping up artificial respiration ; and Sir Benjamin Brodic has done the 
same with animals apparently killed by the oil of hitter almonds. 

In a case of complete insensibility from intoxication, related by Mr. Sampson, 4 tho 
comatose state was thought to arise, not from apoplexy, “ but from torpor of the brain, 
m consequence of th^organ being imperfectly supplied with blood not duly oxygenated; 
for the shrill tone and extreme difficulty of respiration showed the existence of collapse of 
the glottis, and imperfect transmission of air into the lungs, which might be accounted for 
by a paralysed state of the eighth pair of nerves and recurrent branches.” TfacNptoiny^ 


On tliis subject, see Observations on the Proximate Cause of Insanity , by .lames Sheppard, 
M.R.C.S., being an Attempt- to prove that Insanity is dependent on a Morbid Conditfpn of the 
Blood, Loud. 1844. Also, Du Haehish et de VAlienation Metda/e, Etudes Psychologies, par 
J. Moreau, Paris, 1840 (Forbes’s Brit, and Foreign Med. Rev., vol. xxiii). 

Treatise on Poisons, p. 680, 3d edit. 

“ Medico-Chirurgical Transactions, vol. xx. p. 86. 

Medioo-Chir. Trans, vol. xx. p. 46. 
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was performed, and with complete success: in about half an hour the respiration was 
regular and easy through the wound. 1 

Spasmodic apnwa is of two kinds, laryngeal and thoracic. In laryngeal 
spasmodic apncea the larynx is spasmodically closed. This condition occurs 
when an attempt is made to inspire carbonic acid and some other gases (see 
ante, p. 113). In thoracic spasmodic apncca the muscles, of respiration are 
thrown into a spasmodic state, whereby respiration is stopped. In this case 
reflex action is augmented. Strychnia, brucia, and the substances containing 
these alkaloids, act in this way. 

2. Death by syncope. —In death by syncope the heart ceases to beat 
before respiration stops. 

Syncope may be induced by paralysis of the heart, or by spasm of this organ. 

Paralytic syncope is produced by tobacco, foxglove, aconite, the upas 
antiar, and probably by sevefrj other poisons. 

In poisoning by agents which paralyse the heart it has been proposed to stimulate tliis 
organ by slight galvanic shocks, in order to avert the fatal termination. Even acupuncture 
has been advised, if the patient appeared in articulo mortis. Bretonneau 2 has repeatedly 
punctured the brain, heart, lungs, and stomach of young dogs without the least incon¬ 
venience ; and Carraro 3 has successfully tried this practice on animals in a state of asphyxia. 

Spasmodic syncope is sometimes the cause of death. “In sudden death 
from drinking a quantity of raw spirits, or of very cold water when the body 
is heated, the heart has been found contracted/’ 4 

Sub-class 2. GanyUonica. Ganglionics. 

These are medicinal agents which ailed the sensibility or muscular motion 
of parts supplied by the ganglionic or sympathetic system of nerves. 

The sympathetic nerve exercises a tlirecfold function: it acts as a sensitive nerve to 
the parts to which it is distributed; it is a motor nerve for certain muscular parts ; and 
it exercises an influence on the contractility of the bloodvessels and on the functions of 
nutrition and accretion. But inasmuch as the influence of medicines on the organic 
functions of this nerve are very obscure, and as I have devoted a special class (tJccnticd) 
to medicines acting on the secernent system, I have thought it advisable to include under 
the denomination of ganglionica those agents only which affect the sensation or the motion 
of parts to which this nerve is distributed. 

1. Affecting the heart and arteries. —Sometimes we are called on to aug¬ 
ment the frequency and force of the heart’s action. We endeavour to do this 
by the agents called stimulants. Sometimes our object is to reduce the force 
and frequency of the action of the heart by the agents termed sedatives. At 
other times we are required to controul irregularities of the heart’s action, or 
to appease acute pain referred to the heart. 

Eor irregularities (such as palpitation, &c.) of the heart’s action we have no 
particular class of remedies. Our treatment must vary with the causes pro¬ 
ducing them. Eor painful affections referred to the heart, (such as the pain 
of angina) our most powerful remedies are the anaesthetics before mentioned 
Isee p. JI03), e^ecially opium and ether. On the present occasion we have 
-®o irofice only two classes of agents, viz. stimulants and sedatives. 

1 Dr. Marshall Hall (On the Diseases and Derangements of the Nervous System, p. 280,) con¬ 
siders the case to have boon oue of “ paralysis of the pneumo-gastric uerve and of the dilator muscles 
of the larynxand that the same condition occurs, not only in iutoxication, but probably in other 
cases of coma, as in that of apoplexy, of epilepsy, from opium, &c. 

2 Beyle, Traeaux Therapeutiqnes, t. i. j>. 482. 

3 Experiences sur lies animaua asphyxies ei ramenis it la vie par l'acupuncture du occur, .in Bayle, 

op. oil. t. i. p. 485. * 

* Principles ofsfedicine, by C. J. B. Williams, MJ). p. 375, Loud. 1848. 
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Order 1. Stimulantia (from stimulus, a goad or spur); excitant ia ; 
incitantia; cahfacientia; sthenica; hypersthenica; diffusible stimuli . l 
“ A stimulant is that which, through the medium of the nervous system, in- 
creases the action of the heart and other organs by calling forth the nervous 
influence, or by facilitating the extrication of it in them” (Billing 2 ). 

Great confusion of ideas and of language has existed with respect to the distinction 
between stimulants, sedatives, narcotics, and tonics. The real differenccJbetwoenthem has 
been ably and clearly pointed out by my friend .Dr. Billing. “ Stimulants,” he observes, 
promote the extrication of nervous influence, as evinced by increased action; sedatives 
the reverse. Narcotics do not appear to alter the quantity of nervous influence, but 
merely to impede its communication.” Tonics, on the other hand, “neither immediately 
nor sensibly call forth actions like stimulants, nor depress them like sedatives, but give 
power to the nervous system to generate or secrete the nervous influence by which the 
whole frame is strengthened.” 

The agents used ns stimulants frequently contain, besides their stimulating 
principle, another agent endowed with different properties. Thus cinnamon 
contains, besides its stimulating principle ( volatile oil), an astringent sub¬ 
stance ( tannic acid) ; cascarilla and chamomiles contain both a stimulating 
(,volatile oil ) and a tonic principle ( bitter extractive). Such agents, there¬ 
fore, possess a two-fold power. 

Sometimes the same principle produces, under different circumstances, 
apparently different effects. Thus brandy in moderate quantities acts as a 
stimulant; but taken in excess it overpowers the brain, exhausts the nervous 
power, and impedes its generation, disengagement, and communication; thus 
acting both as a sedative and narcotic. 

The topical action of stimulants is not necessarily accompanied with any 
obvious changes, either chemical or anatomical. Some stimulants act 
chemically on the parts with which they arc placed in contact; e. g. alcohol 
and ammonia (see ante, p. 94): and many of them operate as acrids (see 
p. 104), and produce hyperannia of the parts to which they are applied. But 
these effects are not produced by all agents when acting as stimulants, and, 
therefore, cannot be considered as essential to their action. All affect the 
gustatory organ; their taste being warm, pungent, and acrid. Most of them 
produce a sensation of heat and pain when applied to delicate parts of the 
skin or to the mucous surfaces. Swallowed in moderate quantities, they give 
rise to a sensation of warmth in the stomach, promote the contraction of the 
muscular coat of the stomach and intestines, and thereby expel gaseous 
matters, and assist digestion. In general they produce liyperasmia and in¬ 
creased secretion of the mucous follicles of the gastro-intestinal surface. In 
larger quantities they excite thirst, and often give rise to nausea or vomiting. 

The active prifyiple of most, if not all of them, becomes absorbed, in somie 

-s,- 

J In the language of Brown, diffusible stimuli are stimuli which possess iji operation as much 
quicker and more powerful than that of the articles of diet, as their operation is of shorty duration. 
(The Works of Dr. John Brown, vol. ii. p. 230, Lond. 1804.) “The most weak degree 
diffusible stimuli are the white wines, except madeira, canary, good sherry; and the red wines, except 
port, and spirits produced by distillation, so diluted, as to equal the strength of the wines, or exceed 
it a little. Still higher than these are tho lattqr taken puro; and higher still those which have 
undergone many rectifications; the strength of Which is in proportion to the quantity,of water ex¬ 
pelled, and of the alcohol retained. A higher place in the scale is claimed by musk, volatile alkali, 
camphor; our trials of which are not yet so complete as to ascertain its force exactly: next comes 
ether, and, last of all, opium.” 

2 First Principles of Medicine, by A. Billing, Mi). A.M. 4th edit. p. 77, 1841. 
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cases, perhaps, after having undergone a greater or less chemical change. 
Ether, alcohol, and the volatile oils, are rapidly absorbed; the resinous sub¬ 
stances more slowly. Those which are very slowly absorbed are frequently 
in part evacuated with the excrements before sufficient time has elapsed for 
their total absorption. Many of them have been recognized in the blood by 
their odour {e. g. turpentine, alcohol, camphor, the odorous principle of musk, 
and assafcetidiv and DippeTs oil, see ante, p. 101). These, therefore, have 
been absorbed unaltered. A very large number of them has been recognized 
in the secretions by their unaltered odour (see ante, pp. 101 and 102). In 
the nrine and breath they have been especially recognized. In some cases, 
however, the odour has undergone a change; as in the case of the oil of 
turpentine, which communicates a violet odour to the urine. 

While in the blood they, act as stimulants to the heart and blood-vessels, 
and increase the frequency afrd fulness of the pulse. They do this probably 
by coming in contact, with the surfaces of these parts, the organic nerves of 
which are susceptible of the impression of the stimulating particles. 

In their passage out of the system through the secretory organs, stimulants 
act as topical agents, and augment secretion (see ante, p. 110). Hence we 
find among them some of our most powerful and effective expectorants, 
sudorifics, and diuretics. Ex anthematous eruptions are produced by some of 
them (e. g. 'copaiva, cubebs, &c.) 

The augmented action of the heart and Eirteries is attended with quickened 
respiration and an increase of the temperature of the superficial and remote 
parts of the body: whence the stimulants are frequently termed calefacients. 

The brain and spinal cord are stimulated to a more active performance of 
their functions by the more copious supply of blood which they receive. In 
some cases functional disorder of these parts is produced. 

In this way, the stimulants, by causing an increased supply of blood to the 
various parts of the body, act physiologically as functional cxalters, or patho¬ 
logically as exciters of a febrile state. 

Stimulants are used for various purposes, of which the following arc the 
most important:— 

1. As topical stimulants or acrids. The uses of these have been already 
briefly noticed (sec pp. 164—166). 

2. As stimulauts to the gastro-intestinal canal they are frequently employed. 

When administered in dyspeptic cases to promote digestion they are called 
stomachics (stomachica, aroga^ina); and when given to dispel flatulence 
and relieve colicy pain they are termed carminatives [carminativa ; from 
carmen , a charm), or physagogues (physagoga; fyvaaywya, from tpvaa, 
flatus, and aytnybt, carrying off). . 

3. As stimulants to the heart and vascular system they/re employed under 
the name of cordials, ( cardiaca; KapStasu, from sapStafthe heart, also the 
upper orifice of the stomach), or restoratives ( analeptica; avaXtirnica, 
$t)gu<iZakTi\pic, recovery or restoration). 

4. As stimulants to the brain they are used under the denomination of 
nervines (nervjna), to arouse the energies and correct certain disorders of the 
nervous system. When these disorders are of a spasmodic nature the 
remedies often bear th» name of antispasrnodics ( antispOsmodica ); and 
when the malady is an hysterical one, they are termed antihysterics {anii- 
hysterica). 
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5. As stimulants to the secreting organs they are frequently used to increase, 
to alter, and, in some cases, to check secretion. 

When used to increase secretion they are called evacuants ( evacuantia ); 
and, according as they act on the bronchial membrane, the skin, the kidneys, 
the uterus, &c., they bear the name of expectorants ( expectorantia ,) 
sudorijics (sudorijica), diuretics ( diuretica ), emmen agog tics ( emmenagoga), 
diuretics (diuretica), & c. (See Class VIII. JEecritica). » 

In asthenic fluxes from the mucous surfaces, stimulants are fre¬ 
quently used to modify and check secretion. In such cases they appear to 
act as astringents. The efficacy of brandy and spices in diarrhoea,—of cubebs, 
copaiba, and cantharides in leucorrhocu and gonorrhoea,—and of the fetid gums 
and balsams in bronchorrhoea,—must be familiar to every one. These different 
agents probably act topically, through the circulation, on the secreting organs; 
but how is uncertain. In a general way they may be said to operate on the 
principle of counter-irritation (sec ante, pp. 123—126). ■ 

Stimulants are the remedies for asthenic disorders. The general indication 
for their employment is exhaustion. They are well adapted for certain 
nervous and spasmodic diseases, as hysteria; in which there is great nervous 
excitement, a feeble circulation, and debility. 

They are contra-indicated in maladies of a sthenic character; in acute in¬ 
flammation, ardent fever, hypenemia, and plethora. 

The active principles of the stimulants are volatile oil, resin, benzoic and 
cinnamic acids, ammonia, phosphorus , and the methgstica. 

The stimulants may be arranged, according to the nature of their active 
principles, in six sub-orders, as follows:—the cethereo-oleosa , the resinosa, 
the am/noniacalia e.t cmpyreinnatica, the excreta animaliu, phosphorus, 
and the spiritaosa et athcrca. 

Sub-order «. /Eth ereo-Oleosa Yegetabilia. —These arc vegetable sti¬ 
mulants which owe their medicinal powers to volatile oil wholly or chiefly. 


Magnolia cea:. 

Drimvs Winteri— Cortex. 

Crucifer®. 

Cardaminc pratensis— Jlerba. 

Coebleuria Armoraria— Radix. 

“ officinalis— Herba. 

Sinapis alba— Semina. 

“ nigra— Semina. 

Poi-YGALE®. 

Polygnla Senega— Radix. 

AtJIt ANTI ACE®. 

Citrus Aurantium— Cortex fractals, Flores, 
Oleum e dori/ms destillaium,. 

“ Limonum—VoriCT fructus, Oleum l 

fructii exfcussim. 

“ Bcrgamia— Oa.um ifrucids destil!atum. 

“ vulgaris— Cortex fructiU, Oleum i 
Jloribus destillatum. 

GlJTTIFER®. 

Canella alba— Cortex. 

Rutace®. 

Ruta graveolcns— Herla, Oleum. 

Barosma creuat^-fb&. 

Rosace®. m 

Rosa ccntifolia— Oleum &Jloribus destillaium. 


Myktace®. 

Melaleuca minor— Oleum Cajuputi. 
Caryophyllns animations— Flores nondum ex- 
pficati, Oleum. 

Eugenia Pimenta— Fructus, Oleum. 
Umbki.ufer®. 

Focniculum dulcc— Fructus, Oleum. 

Anethum graveolcns— Fructus, Oleum. 
Arcltangeliea officinalis— Radix. 

Carum Carui— Fructus, Oleum. 

Coriatulrum sativum— Fructus. 

Cuminum Cyminum— Fructus. 

Daucus Carola— Radix , Fructus. 

Pimpinclla Anisum— Fructus, Oleum. 
Capmfoliace®. 

Sambucus nigra— Flores. 

Valemanace®. , 

Valeriana sylvestris— Radix. 

Composite. 

Inula Helcnium— Radix. 

Anthcmis nobilis— Flores, Oleum. 

Anacyclus Pyretbrum— Radix. 

Artemisia Absinthium— Ilerba. 

Tanacetum vilgare— Herba. 

Arnica montana— Flores. 
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Labiates. 

Hyssopus officinalis— Herba. 

Lavandula vera— Flores, Oleum. 

Melissa officinalis— Ilcrba. 

Mentha piperita— Herba, Oleum. 

“ Pulcgium— Herba, Oleum. 

“ viridis— Herba, Ole m, 

Mqjoraua hortensis— Herba. 

Origanum vulgaifc— Oleum ex htrrbil, 
Rosmarinus offieiaulis.— Herba, Oleum. 
Salvia officinalis— Herba. 

Myristackai. 

Myristica officinalis— Nux, Mads, Olea. 
Laukacf./E. 

Cinnaniomuin Cassia— Cortex, Oleum. 

“ Zeylonicnm— Corley, Oleum. 

Camphora officiimrnm— CampkoraS 
Lnurus nobilis— Baecee. 

Sassafras officinale— Lignum, Oleum. 

Akistolochuceas. 

Aristolochia Serpentaria— Radix. 

Asarnm Europicum— Folia. 

Euphobbiaceas. 

Croton Cascai'illro— Cortex. 


PlPERACEAS. 

Piper nigrum— Fruetus. 

“ longom— Fruetus. 

“ Cubeba— Fruetus, Oleum. 

Urticaceas. 

Uumulus Lnpulus— StrobUi, Oleum. 
Dorsteuia Contraycrva— Radix. 
Conifer «. 

Juniperus Sabina— Cacumina. 

“ communis— Fruetus, Oleum. 

Pinus; plurimw species— Oleum. 
OltCIIlDACEAS. 

Vanilla aromatiea— Fruetus. 
ZiNGIBEHACEA!. 

Zingiber officinale— Rhizoma. 

Eletfaria Cardamomum— Semina. 
Curcuma longa— Rhizoma. 

“ Zedoaria— Rhizoma. 

Tkibackas. 

Crocus sativus— Stigmata. 

JnUACE.li. 

Allium sativum— Bnlbus. 

“ Cepa— Bulbus. 

Acorace.e. 

Aeorus Calamus— Rhizoma, Oleum. 


Considered with reference to their chemical composition the volatile oils 
are of two kinds,—the sulphurated and the lion-sulphurated. 

a. Sulphurated volatile oik .—Of these tlxe most important and best known 
are the oils obtained from alliaceous and cruciferous plants, and whose hypo¬ 
thetical radical is allyle (A11=C 6 H 5 ). 

These oils may be termed the allyle oik, to distinguish them from other 
sulphurated oils. They are obtained by distillation with water from the 
respective plants: they are heavier than water, have a very pungent fetid 
smell, and an acrid burning taste, and, when applied to the skin, cause redness 
and vesication. Their vapours cause a copious flow of tears. 

The allyle oils are<wf two kinds: some consist of sulphuretof allyle 1 (A11S), 
others of sulphoeyanide of allyle (All CyS). The former are obtained from 
Liliace®, the latter from Crucifer®. 


Officinal Allyle Oils. 


From Liliacea. 
(AUS.) 

Oil of Allium sativum. 
“ Cepa. 

“ Porrum. 


From Crueiferce? 

(All Cy S.) 

Oil of Sinapis nigra. 3 
“ Cochlearj-i Armoracia, 
officinalis. 


The oils (All Cy S) obtained from Crucifer® by distillation with water do 
not syisirready I'ormed in the vegetables from which they are procured, but 

1 Asaafetida Jcntains two volatile oils, one of which appears to be sulphuret of allyle. 

2 Tho volatile pils of a considerable number of cruciferous plants, besides those mentioned in the 


3 White mustard, sinapis alba, does not yield the same oil as black mustard. 
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are produced by the mutual action of substances existing in the plants, aided 
by water. 

The oil of hops {Humulus Lupulus) contains sulphur; but it probably 
does not belong to the allyle series. 

ft. Non-sulphurated volatile oik .—These are of two kinds,—oxygenated 
and non-oxygenated. 

Non-oxyyev a ted oik are compounds of carbon and hydrogen, and their 
empirical formula is C 10 II 8 . The following oils belong to this section:— 


Volatile oils of Coniform. 
Oil of turpentine. 

Oil of juniper. 

Oil of savine. 

Volatile oil of Zingiberaeete. 
Oil of cardamoms. 


Volatile oils of Aurantiacece. 
Oil oflcmous. 

Oil of cedro. 

Oil of oodrat. 

Oil of neroli (orange 
flower). 

Oil of oranges (hotli 
bitter and sweet). 


Volatile oils of Piperarem. 
Oil of pepper. 

Oil of cubebs. 

Volatile oils of Myrtaeere. 
Light oil of cloves. 
Light oil of allspice (?). 


If they “ be distilled with quicklime in vacuo, or in an atmosphere of 
carbonic acid, the product is absolutely inodorous: and it is impossible in this 
state to discriminate oil of lemons from oil of turpentine or of juniper; but, 
when exposed to the air, they quickly become odorous, while they absorb 
oxygen, becoming viscid and resinous. It would appear, therefore, as if the 
odour accompanied the act of oxidation, as is the case with metallic arsenic.” 1 

The oxygenated essential oils are usually mixtures of several oils dilfering 
in volatility. To this series belong the volatile oils of the officinal Iridaee®, 
Euphorbiaccae, Laurace®, Myristicacesc, Labiate, Composite, Valerianace®, 
Umbellifer®, Myrtace® (the oils heavier than water), and Rosace®. 

• The non-sulphurated oils of this sub-order are frequently associated with 
resin : in some cases this appears to be formed by the oxidation of the volatile 
oil. 

Some of the aetliereo-oleosa, whose non-sulphurated oils have a very agree¬ 
able and fragrant odour, are employed as perfumes; and some of them are 
used for this purpose in medicine for the purposes* of scenting lotions, 
ointments, &c. (sec ante, pp. 2, 3, and 163). 

Others arc used as condiments or seasoners. At the head of these stand 
the spices {aromata), products of warm climates, distinguished by their 
agreeable, warm flavour, and, in some cases, by considerable pungency or 
acridity. The most important of them are cinnamon, cassia, ginger, turmeric, 
zedoarv, nutmegs, mace, pimento, cloves, the peppers, cardamoms, saffron, 
and vanilla. Next to these, but inferior to them in strength and fineness of 
aroma, come theWeetf and savoury herbs, obtained chiefly from Labiate and 
UmbeUiferje. Tllte are cultivated in this country, and are used by the cook 
for soups, stews, savoury dishes, stuffing, &c. The fruits of some of the 
Umbelfifer® are used under the name of seeds by confectioners for flavouring 
cakes, &c. Several of the spices, and some of the herbs and umbetinhsi^ 
fruits, are used by the distiller for flavouring liqueurs. 

The alliaceous and cruciferous plants from which the allyle oils are obtained 
are used diete^ically as salads ( acetaria), pot-herbs {okra), and condiments. 
— .. ...... — r _ \ - 

1 Turner’s Elements of Chemistry, edited by Baron Liebig and Dr. Gregory, 8th edit, part ii. 
p. 1130. • 
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They constitute the officinal volatile pungent stimuli of Dr. Duncan. They 
are esteemed antiscorbutic. 

Considered therapeutically, the fethereb-oleosa are used for several purposes, 
of which the most important are the following:— 

1. To communicate an agreeable flavour or smell to medicinal compounds 
(see ante, pp. 2 and 3), and for the purpose of fumigation (see ante, p. 163). 

2. As topical stimulants or acrids (see ante, p. 164, et seq.) 

3. As gastro-ihtestinal stimulants they are employed under the denomina¬ 
tion of stomachics, carminatives, antispasmodics, and cordials. The spices 
and the sethereo-oleosa obtained from Lahhita;, Umbelliferas, and Composites, 
are frequently used for these purposes. In enfeebled or relaxed habits they 
are employed to assist digestion. In flatulency and spasm of the alimentary 
canal, especially the flatulent „colic of children, they are administered as (Car¬ 
minatives and antispasmodics.' They are also used to allay colicky pains, to 
correct the griping qualities of some cathartics, and to cheek purging in mild 
forms of diarrhoea. Eor the latter purpose nutmegs arc especially serviceable 
on account of their narcotic properties. 

On account of their acrid and heating properties, spices are objectionable 
in inflammatory conditions of the alimentary canal, and in febrile states of 
system. 

4. As stimulants to the ccrebro-spinal system, camphor, valerian, rue, 
arnica, serpentary, &e., are frequently used; sometimes, under the denomination 
of nervines and antispasmodics, in nervous, hypochondriacal, and hysterical 
complaints, and in some of the spasmodic and convulsive affections of weakly 
subjects ; sometimes to relieve nervous exhaustion in the latter stages of 
continued fever. 

5. As stimulants to the urino-genital apparatus the coniferous mthereo- 
oleosa, as well as rue, buchu, &e., are used as diuretics and emmenagogues, 
and to modify the condition of the mucous membrane of the bladder (see 
Class VIII. Eccritica). 

6. As sudorifics (see Class VIII. Eccritica). 

Sub-order 0. Rksinosa. Resinous Stimulants. These are vegetable 
stimulants which owe the whole or part of their activity to resin. The fol¬ 
lowing are the most important of them:— 

Ztoophyuace*. 

Guaiaemn officinale — Ligniim, Cortex, Resina. 

Terebinthace.e. 

Pistacia Lentiscns — Resina. 

“ Terebinth us — Tereiinthina chia. 

Boswellia thurifera — Gummi-resina. 

Bal8amodcndron Myrrha — Gummi-resina. 

Icica Icicariba —Resina E/mi. 

Cauarium commune —Resina Elemi (?)- 
Lkguminosa:. 

CopajjainoplurinMC species —Resina liquida. 

-'-ifj'fospermum peruiferum — Balsamum. 

“ toluiferum— Balsamum. 

Uhbellieerjs. 

Ferula AsBafcetida— Gummi-resina. 

“ (P) “ Gummi-resina (sagape- 

num). t 

Dorcma Ammoniacum— Gummi-resina. 

' Opoponax chironium — Gummi-resina. 

Galbanum officinale— Gummi-resina. 


i— Etj.clus. 
n —"Aadicis ( 


Composite:. 

Anacydus Pyrcthrum— Radix. 

STYRACE.E. 

Styrax Benzoin— Balsamum. 

“ officinale— Balsamum. 

SoBANACEA!. 

Capsicum annuum- 

Thymelacea;. 

Daphne Mezereum— Lladicis cortex. 

Conifera;. 

Pinus palustris ' 

“ tieda 
“ Pinaster 
“ sylvestris . 

Abies excelsa— Abietis resina, Pix AUetina. 
“ balsamea— Balsamum Canadense. 

“ picea— Terebinthina Argenloratensis. 

larix europsea— Terebinlhina Vcneta. 

Lll^ACEiE. 

Xantborrcea hastile— Resina; 


-Terebinthina 
Resina vulgaris. 
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Considered with respect to their chemical nature, the resinosa may be 
arranged in four groups, as follows:— 

1. Ilenin<e, or Resins properly so called. These consist essentially of resin 
only. Such are guaiacum, mastic, elemi, and common resin, usually de¬ 
nominated rosin. To this group, also, belong the active principles of mezereon 
and capsicum. 

2. Oleo-resina, or Olco-resins.—These are semi-liquid or glutinous juices 
composed of volatile oil and resin. They are sometimes called balsams. 
Such are the various kinds of turpentines (including Canada balsam) and 
copaiba. 

3. Resina henzoicee vel cinnandca. —Resins which contain or yield 
benzoic or cinnamic acid. To these the term balsam has, by some, been ex¬ 
clusively applied. To this group belong the balsams of peru and toiu, benzoin, 
storax, and the resin of Xanthomca hastile. 

4. Gummi-resina. —Gum-resins. These consist of gum and resin, usually 
with traces of volatile oil. The gum-resins obtained from the family Umbel- 
lifer®,—viz. assafeetida, galbanum, sagapenum, ammoniacum, and opoponax,— 
contain a sulphurated volatile oil (sulphuret of allylc?), and are commonly 
distinguished as the fetid gum-resins {gummi-resina fat idee; gummi- 
ferulncea). The other gum-resins, which may be distinguished as simple 
gum-resins, are myrrh and olibanum. 

The resinosa arc all local irritants; the oleo-resin® being the most powerful. 
When applied to the skin they occasion redness, and, in some cases, inflam¬ 
mation. When swallowed, they occasion more or less irritation of the alimen¬ 
tary canal, according to the nature of the agent arid the dose in which it is 
laken; the symptoms being epigastric heat, loss of appetite, nausea, and even 
vomiting; and, sometimes, when the quantity swallowed is large, griping or 
purging. 

They become absorbed, at least partially, if not wholly. Several of them 
have been detected in the blood by their odour. In various secretions also 
they have been recognized (see ante, pp. 101, 102, 110). 

After their absorption they operate as stimulants on the general system; 
quickening the pulse, increasing the heat of the skin, and producing a kind 
of febrile condition. They exercise a stimulant influence over the secreting 
organs; especially the kidneys, the mucous surfaces, and the skin. The effect 
of the oleo-resins on the urinary organs is manifested by uneasiness in the 
region of the kidneys, increased desire of passing the urine, heat in the 
urethra, and sometimes strangury and bloody urine. Under the influence even 
of small doses the urine acquires a remarkable odour; which, when any of 
the turpentines hafo been taken, is that of violets. The mucous membranes 
generally are stimulated, and, in fluxes, the secretions are frequently diminished. 
By repeated use they sometimes cause a cutaneous eruption. 

The central organs of the nervous system are affected by several of them. 
Thus oil of turpentine in large doses disorders the cerebral functions. The 
fetid gums affect the reflex-spinal functions and act as antispasmodics (see 
ante, pp. 207 and 208). 

The following are some of the more important uses of the resinous stimu¬ 
lants :— , 

1. Some are employed as local irritants or acrids (see pp. 164—166). 

2. The oleo-resins and olibanum a3re principally employed in medicine to 
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relieve fluxes, especially of the urino-genital mucous membrane. Thus they 
are employed, and with great benefit, in gonorrhoea, leucorrhcea, gleet, and 
chronic catarrh of the bladder. In chronic pulmonary catarrhs they are 
sometimes advantageously employed; but not unfrequently prove injurious, 
as Dr. Eothergill 1 has shown. 

The balsams (benzoic and cinnamic resins) are also used as stimulants to 
the mucous membrane lining the air passages. MM. Trousseau and Pidoux a 
assert, from their own experience, that “ there are few substances in the 
materia medica so powerful in combating chronic pulmonary catarrhs and' old 
laryngeal inflammations as the balsams." In chronic inflammation of the 
larynx, whether accompanied or not by ulceration, balsamic fumigations are 
more serviceable than the internal exhibition of the balsams. The air of the 
patient'’s chamber may be impregnated with balsamic vapours by placing a 
little benzoin or tolu on some live coals, and allowing the vapour to escape 
into the room; or the patient may inhale the vapour of boiling water to which 
a drachm or two of the balsams have been added. 

3. The fetid gum-resins have been principally, and most successfully, em¬ 
ployed in hysteria, flatulent colic, and spasmodic asthma. Their antispasmodic 
influence has been before alluded to (see ante, pp. 207—208). 

Myrrh does not possess the antispasmodic power of the fetid gums, but 
approaches nearer to the tonics. 

4. Several of the resinosa are used as emmenagogues, diuretics, and sudo- 
rifics (see Class VIII. Eccritica). 

5. Oil of turpentine lnu been used in neuralgia, against tape-worm, in 
puerperal peritonitis, and Br other cases to be mentioned hereafter. 

6. The liquid balsams (of styrax niid peru) are sometimes applied to chronic 
indolent ulcers to allay pain, to improve the quality of the secreted matter 
(detergents ), and to promote cicatrization ( epnlotics or cicatrisantia). 

Sub-order y. Ammoniacalia et Empyeeumatica. —This sub-order con¬ 
tains ammoniacal stimulants (ammonia and its carbonates) and the empyreu- 
matic oils and resins. 

The following are the more important substances of this sub-order:— 


Ammoniacalia. 

Ammonia. 

Liquor ammonite. 
Ammonite carbonas. 
Ammonite sesquicarbouas. 
Ammonite bicarbonas. 


Emvykeumatica. 
a. Oka atherea. 

Oleum animale ictbereum seu Dippelii. 
Olenin cornu cervi rectificatum. 

Oleum succini rectificatum. 

Creasoton. 

Oleum petrtc (petroleum rectificatum). 
P. Ole.o-rcsituc. 

Pix b'quida —Aqfi pick. 
y. Jlesince. 

Pix nigra. 


# Ammoniacalia et Emptreumatica, 

liquor ammonite carbonatis empyreumaticus (v. spiritus cornu cervi). 

Both ammoniacalia and empyreumatica are obtained by the dry distillation of 
substances of an organic origin. In some cases (as in the distillation of bones, 
hartshorn, and coal) both classes of compounds are simultaneously developed. 

_ _» ____ 

1 Medical Observations and Inquiries, vol. iv. p. 231. 
s Traiif de Therapeulique, t. ff p. 467. 
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For this reason, as well as that the two classes agree in some respects in their 
medicinal properties, and are often associated for medicinal use (ex. spiritus 
cornu cervi, and tinctura ammonia composite, Ph. Lond.), I have thought 
it expedient to group them together. 

The general chemical nature of the substances of this sub-order is shewn 
in the table. The chemical properties of the individual agents will be noticed 
hereafter. , 

The ammoniacalia and empyreumatica are powerful local irritants, several 
of them (e. q. ammonia and creosote) acting chemically (see ante, pp. 94, 
176, and 177). 

When swallowed, some of them undergo chemical change before their 
absorption; as ammonia (see ante, pp. 89 and 177), and creosote. The 
latter probably combines with albumen. 

It can scarcely be doubted that all the agents of this sub-order become 
absorbed. Dippel’s oil has been detected in the blood and in the breath (see 
ante , pp. 101—102). 

The stimulants of this sub-order powerfully influence the functions of the 
nervous system, whose energy and activity they exalt. According to Vogt, 1 
the more volatile the remedy, the more it increases the activity of the ner¬ 
vous functions, and the more fixed the more it raises their energy. Thus, 
according to the same writer, the preparations of ammonia raise the activity 
more than the energy of these functions; the empyreurnatic oils somewhat less. 

In some disordered conditions of the reflex-spinal functions, they allay 
spasmodic action (see ante, pp. 207—8). In poisonous doses, they rapidly 
destroy life; acting in the twofold capacity of irritants to the stomach and 
bowels, and poisons to the nervous system. In moderate doses, they act as 
stimulants to the mucous surfaces, the skin, and other secreting organs. 

The effects of the substances composing this sub-order are very quickly 
produced, and soon disappear. Consequently, these remedies are adapted to 
urgent and acute cases, when the danger is imminent, and an immediate effect 
desired: for the same reason they require to be frequently repeated, in order 
to keep up their effects. From their exciting operation, they are indicated in 
cases of debility and sinking of the vital powers, and in spasmodic diseases. 

The following are some of the cases for which they are employed:— 

1. As topical stimulants or acrids. 

2. As topical applications in skin diseases; such as porrigo, lupus, &c. 

8. As stimulants to the heart, blood-vessels, and nervous system, in syncope, 
in exhaustion from low fevers, or other causes, in collapse, as of cholera, &c. 

4. As antispasmodics in hysteria, epilepsy, and angina pectoris. 

5. As ahthelmiiftics, especially for tenia. 

6. Some of theA have been used to allay vomiting, to check the excretion 
of sugar in diabetes,'Wd to relieve obstinate chronic rheumatism. 

Sub-obdeb A Excbeta animalia.— Animal excretions used^as stimulants. 

fiODINTIA. ‘ RlJMINANTIA. 

Castor Fiber— Castoreum. Moschus mosebiferas— Moschm. 

These substances are reputed stimulants and antispasmodics. After the 
internal use of musk, the odour of this substance has been detected in the 


1 Lehrbutih der Pharmakodynami&, *Bd. i. S. 186, 2te Aufl. Giessen, 1828. 

von. i. o f 
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blood, and in tlie cutaneous transpiration (sec ante, pp. 101 and 102). The 
odorous emanations of musk produce, in some sensitive constitutions, {see 
p. 3) headache and even fainting. Both musk and castoreum are employed 
in spasmodic affections. Musk is also used in low fevers and retrocedent 
gout j castoreum in nervous complaints and sis a stimulant to the uterus. 

Sub-order <r. Phosphorus.- —Phosphorus requires to be placed in a sepa¬ 
rate sub-order; of stimulants, on account of the peculiarity both of its chemical 
properties and physiological effects. 

When swallowed it operates as an irritant and caustic (see p. 93). It 
becomes absorbed and communicates an alliaceous odour to the breath. 
After its absorption it acts as a stimulant to the nervous, vascular, and secreting 
organs. It excites the mental faculties and the sexual feelings, raises the 
temperature of the skin, increases the frequency of the pulse, and promotes 
the secretions. In large' doses it operates as an irritant poison, becomes 
absorbed, and produces convulsions, insensibility, and death. 

The workmen engaged in the manufacture of lucifer matches (especially 
the dippers) are occasionally liable to necrosis of the jaw-hone. 1 Dr. von 
Bibra 2 thinks that the deleterious effects are due to hypo-phosphorous acid 
contained in the atmosphere of the manufactory. 

Phosphorus is administered as a stimulant to the nervous centres in con¬ 
vulsive and old paralytic cases, and in lower fevers; as an aphrodisiac; and as a 
cutaneous stimulant in some exanthematous diseases in which the eruption 
has receded from the skin. 

Sub-order £ Spirituosa f,t yEtherea. Alcoholica. — Ardent spirits, 
wine, beer, and the ethers, are the agents composing this sub-order, which iff 
identical with the Methyslica, a group of the Phrenica, whose effects have 
been already noticed (see ante, p. 200). 

The physical and chemical action of some of the agents of this sub-order 
have been before referred to (see ante, pp. 87, 88, 93, 94, 95, and 109). 

They me employed as powerful and diffusible stimulants in failure of the 
vital powers. In delirium from exhaustion and inanition they are invaluable ; 
but in delirium from congestion or inflammation of the brain they are injurious. 

Order 2. Sedantta; Sedativa ; Depriincntia .—By the term sedative 1 
understand an agent which directly diminishes the force of the action of the 
heart and other organs by repressing the nervous influence. 

Sedatives have been confounded with both stimulants and narcotics. 'Hie effect of a 
sedative should he distinguished from the exhaustion which results from over-stimula¬ 
tion : the former is primary and direct; the latter is secondary and indirect. Several of 
the substances called narcotics act also as sedatives: hut all sedatives arc not narcotics; 
for example, emetic tartar. Narcotics may be advantageoush^oombined with either 
stimulants or sedatives; as opium with brandy or ammonia, or /pium with digitalis or 
emetic tartar. But stimulants and sedatives, as brandy and digitalis, or ammonia and 
emetic tartar, cannot he expected to produce any useful combined effect. 

^Tflffiollowing are the substances most frequently employed as sedatives;— 


1 In these cases. Dr. Letheby (London Medical Gazette, vol. iv. N. S. p. 153,) found an unusual 
(juantity of phosphoric acid in the urine. 

2 Die Krcmkheiten dee Abater m den Phozpii6rcnndliolzfdbnke.il, ins besondere das Leiden dor 

Kieferhiochen dutch Phosphordanijife. Vota chrmischphysiologischrn, niedicinischchimrgischen 
und medicinusahpoHzeilichen StaudpunUe. Bearbeilet von Dr. F. E. von Bibra nnd Dr. L. Geist. 
Erlangen, 1847- (Reviewed in the British and foreign Mediw-Chimrgical jRevime, No. II. April 
1848, p. 440.) ' 
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ORGANIC. 


Ra.nuncui.ack*. 

Aconitum Napellus— Radix. 
1’apaveracea. 

Papaver somuil'crum — Opium, 
Morphia. 

TEB.NSTRCBMIACE.K. 

Thea Bohea— Folia. 

“ viridis— Folia. 

Amygdalea. 

Amygdaln8 communis —Amygdala 
amara. 

Cerusus Luuro-cerasus— Folia. 


UMBELLWERA. 

Conium maculatum— Folia, Fntctas. 
Solan acea. 

Hyoscyamus niger— Folia. 

Atropa Belladonna— Folia. 

Nicotiana Tabacum— Folia. 
SCBOPHULARIACEA. 

Digitalis purpurea— f Folia. 
Melanthacea. 

Colchicum autunmale —Conn us. 


Acidurn hydrocyauicum. 


INORGANIC. 

Antimouii I’otassio-Tartras. 

The topical action of most of these agents has been already noticed (see 
pp. 165, 184, 198). 

After the absorption of these agents, or their active principles, into the 
blood, they operate as sedatives to the vascular system; that is, they diminish 
the force of the heart's action, and reduce the strength, and sometimes the 
frequency also, of the pulse; but diminution of the frequency of the pulse is • 
neither a constant nor a necessary effect of a sedative. 

“ Digitalis and other sedatives sometimes make the pulse quicker than it was before : 
but every person who has bled a Yew patients must have observed that the pulse becomes 
quicker as the patient grows faint. Mere increased frequency of pulse is not, therefore, 
a proof [that digitalis at first produces a stimulant effect], as no person will call blood¬ 
letting to syncope a stimulant.” 1 

Digitalis frequently causes an intermittent pulse. In excessive doses some 
of the sedatives (e. g. tobacco, aconite, and digitalis) destroy life by causing 
paralytic syncope (see ante, p. 216). 

'Hie effect of sedatives on the other functions is not uniform. Several 
{e. g. emetic tartar and tobacco) produce excessive nausea, depression, and 
exhaustion. Some (e. g. colchicum and emetic tartar) purge; others (<?. g. 
morphia) cause constipation. 

The effects of aconite and hyoscyamus have been already alluded to (see 
ante, pp. 202, 205). Digitalis acts as a diuretic. 

The maimer in which some of these agents cause death has been before 
noticed (see ante, p. 214). 

Sedatives are employed to reduce the force of the vascular system in acute 
inflammation and inflammatory fever. For this purpose emetic tartar, or 
sometimes colchicum, is used. Also to tranquillize the action of the heart, 
and to allay the excessive irritability of the nervous system, when not de¬ 
pendent on amemiAor extreme debility. For this purpose the narcotic 
sedatives are frequently used. Likewise to control irregularities of the cir¬ 
culation. To allay palpitation, hydrocyanic acid, digitalis, anf] aconite, are 
sometimes used with advantage. Belladonna plaster is frequently employed,, 
for the same purpose. 

2. Affecting the alimentary canal .—The ganglionic? which affect the 
alimentary canal are of three kinds:— 

“• Some affect the movements of the alimentary canal. Those which pro- 


1 First Principles of Medicine, by Arch. 1 *Billing, M.D. A.M. p.,81, 4th edit. 1841. 
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mote and quicken them are denominated purgatives, and will be noticed 
hereafter (see Class VIII. Eccritica). Others lessen the peristaltic move¬ 
ments and relieve spasm (see Paralytica, p. 212), Of these the most 
powerful is opium-(see Meconica, p. 201). 

[}. Some relieve pain in the alimentary canal (see Andssthetica, p. 203), 
y. Some affect the secretions of the alimentary canal (see Class VIII. 
Eccritica). * 

Class VIT. Ccdiaca. Medicines acting on the Digestive Organs. 

Medicines which act on the digestive organs may be termed coeliaca 
(coiXiaca ■ from KoiXia, the belly). They may be divided into live orders,— 
those affecting the alimentary canal ( enterica ); those affecting the salivary 
glands {stalled) ; those affecting the liver (hepatica) ; those affecting the 
spleen (splenica) ; anil those affecting the pancreas ( pancreatica ). 

Order 1. Enterica (ivrepiKa; from tvTtpov, the bowels). —Agents which 
affect the alimentary canal. Most of the agents belonging to this order either 
, have been already noticed or will be more conveniently considered hereafter 
under other heads. 

a. The cnterica employed as stomachics and carminatives have been 
before noticed under the order fUimnlantia (see ante, p. 218). 

/3. The enterica which are used to allay thirst (adipsa) have been already 
considered under the order Span arnica (see ante, p. 170). 

y. The enterica which are administered to promote the appetite belong fo 
the tunica (See ante, p. 20(5). 

Z. The enterica which affect the movements of the alimentary canal have 
already been incidentally alluded to (sec ante, p. 213); but, as most of them 
also affect the secretions of the gastro-intestiual surface, they will be specially 
noticed hereafter under the class Eccritica. 

t. The enterica which are employed to allay pain of the alimentary canal 
arc the anwsthetiva before noticed (see p. 203). 

£. The enterica which affect the secretions of the gastro-intestinal mucous 
membrane will be hereafter described (see Class VIII. Eccritica). 

n- Some enterica destroy, counteract, neutralize, or expel morbific substances 
contained in the alimentary canal. To this division belong the agents called 
antidotes, employed in cases of poisoning (see ante, pp. 154 and 1.59); 
chemical agents administered to relieve dyspeptic acidity or alkalinity of the 
gastro-iutestinal fluids (see ante, pp. 174 and 178); and anthelmintics, em¬ 
ployed to expel intestinal worms. Of these the latter ajpne require special 
notice here. / 

Sub-order. Antiielmintiuca (from a vri, against, dnd tXpuvc, a worm); 
Helminthagpga; Vennifuga (from vermis, a worm, and fugo, I expel). 
AntfeeUftinlacs are agents which cause the destruction or expulsion of intestinal 
worms. There are five entozoa inhabiting the human intestinal canal, and 
to which the name of intestinal worms is given. Of these, three species possess 
an alimentary canal, arid are, therefore, called hollow worms or Cwldmintha 
(from koTXoq, hollow,$a d tKyivz, a worm), while the other two have no 
true abdominal cavity, and arc in consequence called solid worms or Sferel- 
mintha (from tmptbc, solid, and tXpivs, a worm). 
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CffiLEI.HINTKA. 

Los intcstiuaux cavitaircs {Cuvier). 
Entozoa ncmatoidea {Rudolph!). 

). Trinocephahts dispar, or Long Thread-Worm. 
Found in the crecum and large iutestine. 

2. Ascaris lumbrieoides, or Large Bound-Worm. 

Found in the small intestine. 

3. Ascaris 1 vcrmicularis, or Small Thread- 

Worm. Found in the rectum. 


SraiELMINTHA. 

Le3 intestinanx parenchymatous {Cuvier). 

1. Tania Solium, or .Common Tape-Worm. 

Found in the small intestine of the Eng¬ 
lish, Dutch, and Germans. 

2. Bothriocophaltls latus, or Broad Tape-Worm. 

Found in the small intestine of tho Swiss 
and Russians. 


Iii English medical practice three only of these come under our notice for 
treatment; for it does not appear that the long thread-worm excites any 
morbid symptoms, and the broad tape-worm does not inhabit the bowels of 
our countrymen. 

A considerable number of substances have been considered to possess 
anthelmintic properties. The following is a list of the chief of them :— 

VEGETABLE. 


Ranitncubace.b. 

Hellehorus niger— Radio;. 

Helleborus footidus— Folia. 

G uttifek.*:. 

llebradcudrou-(?) — Catalogue gummi- 

Mf.liac.RiE. [resina. 

Melia Azedarach— Cortex radicis. 

Kutacce. 

Rutu grnvcolens— Folia, oleum. 
Sl.MAKUBACB.1i. 

l’icncna excelsa— Lignum. 
liKGUMlNOMS. 

Andim inermis— Cortex (Oeqff'roym). 

Mucuna pruriens —Leguniitiuni seta. 

Cassia; plurinnc species— Senna;folia. 
Amyohalee. 

I'crsicu vulgaris— Folia. 

M VHTACE.K. 

Melaleuca minor— Oleum {Cajuputi). 
(-icuilHlTACE.B. 

Cucinnis Colocyuthis— Fructus pu/pa. 

1 M11ELUFKR.K. 

Ferula Assafictida— G ummi-resina. 
Valekianacee. 

Valeriana sylvestris — Radix. 

■omposite. [oleum. 

Tanaeetum vulgare — llerha, semina, Jlores, 
Artemisia Absinthium — llerba, oleum. 
Artemisia Santonienm — Cacumina (semen 
santonicum). 


Oleace.k. 

Olca Europoca— Oleum. 

SriGiaiACji*. 

Spigelia M arilaudiea— Radix. 

Con voi.v ula o ioe. 

Convolvulus Seammmiia— 0ummi-resina. 
Tpormea l’urga— Radix {Jalap,e). 

Soi.AN ACK.K. 

M icotiana Tahacum— Folia. 
ClIENOi'ODIACE.K. 

Chenopodium autholmiutieum— Fructus. 
Laukacee. 

Camphora ofticiuarr.m— Camphora. 
Eiii'iiokiuack.k. 

Bieinus communis— Oleum. 

Croton Tiglium— Oleum. 

Jug i.a n i>ACJi.-E. 

Juglans regia— Cortex nucum. 

Conifer, t;. 

Finns; plurimiespecies— Oleum Terebinlhinte. 
Juniperus Sabina— Folia, oleum. 

Liliacee. 

Allium sativum— Rulbns. 

Aloe; plurimte species— Succus concretes. 
Mklantuace.e. 

Asagrtea oflicinalis— Semina (CebadiUa). 
Filices. 

Neplirodium Filix mas— Rhizoma, oleum. 
At.g.e. 

Gigartina Helminthoeorton. 


Oleum animale Dippelii. 


Hydrargyrnm. 
Hydrargyri bichloridum. 
Hydrargyri ehloridum. 
Stannum— Pulvis. 
Fermm— Limatura. 


Acetum. 


ANIMAL. 

| Oleum Cornu cervi empy.\umatigum. 


MINERAL. 

Ferri sulphas. 

Ferri sesquichloridum. 
Acidum arseniosum. 

An tirnonii potassio-tartras. 
Calx —Aqua calms. 


Sodii ehloridum. 
Potass® sidphas. 
Aqua (frigida). 
Petroleum. 


Thoso Helminthologists who have failed to’detect in this animal ^he three valvular papilhe 
characteristic of the genus Ascaris, refer the species to the genus Oxyuns, (see the article Eniozoa, 
v Professor Owen, in the Cyclopedia of Anatomy and Physiology), 
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Considered with regard to their modus operand!, anthelmintics are of two 
kinds:— 

1- Some act obnoxiously on intestinal worms—destroyingor injuring them. 
These are the anthelmintics properly so called; the anthelmintic specifics; or 
the vermicides of some authors. Some of these agents, as powdered tin and 
cowhage, operate mechanically (see ante , p. 155); others act either chemically 
or dynamically, as oil of turpentine. 

2. Some agents prove anthelmintic in consequence of their operation on 
the bowels: these are the cathartic anthelmintics or vermifuges; such its 
calomel, jalap, scammony, and gamboge. . 

Some writers admit another class of anthelmintics, namely agents "which increase the 
tone of the digestive organs, and thereby obviate that condition of the stomach and 
bowels which appears to favour the generation and nourishment of these animals.” 1 

The best anthelmintic prophylactics are—wholesome food and the use of purgatives, 
if the bowels be costive, and of bitter or ferruginous tonics if debility exist. 

The circumstances which favour or check the production of intestinal worms are im¬ 
perfectly understood; and the assumption that their formation is referable to a debilitated 
state of the alimentary canal is entirely hypothetical. Some persons appear to lie con¬ 
stitutionally disposed to their production. Negroes seem to be more liable to them than 
the white races. 

in the treatment of helminthiasis it is generally advisable to employ both 
cathartics and the anthelmintic specifics. The first aid the expulsion of the 
worms in at least two ways;—mechanically, and by preventing the accumula¬ 
tion of intestinal mucus. Some cathartics may also act as poisons to the 
worms. 

The following was Bremseris favourite anthelmintic, and which he states 
that he used for many years with the greatest success against all species of 
intestinal worms:— 

ft Seminum Santonici (vel seminum sou liorum Tanaceti) eontnsorum Jss. 

Pidveris Valeriana! . 3ij, 

Pnlveris Jalap® . 3j ss .—gjj. 

Potass® Sulphatis. 5jsa.—5ij. 

Oxymellis Soil!® . q.s.utfiatcleclunrimn. 

Two or three teaspoonfuls to be taken daily. 

Anthelmintics are administered both by the mouth and by the rectum. 
When the worms are contained in the small intestine (as the large round worm 
and the tape-worm) they should be given by the mouth; but for worms in 

the rectum (as the small thread-worin) anthelmintic enemata are preferable. 

“ To introduce at one end of a tube, several yards long, substances which are 
intended to act upon animals that live -gpite at its other end, would be a very 
round-about course.” 2 

Each kind of parasite has been supposed-to require particular mode of. 
treatment. It may be useful, therefore, to 'notice successively the ■ remedies 
which have gained the most repute for each-species of worms. 

1 ..Tmatp&ntfor Thread-Worm (Ascaris vermicularis).—Astheseanimals 
uta% inhabit the rectum, they are best treated by clysters. 3 Ibesemay con¬ 
sist of ice-cold water, vinegar and water, salt and water, infusion of quassia 
with or without common salt in solution, lime water, solution of sulphate of 

) Eberlc, A Treatise of tJ& Materia Medico, 2d edit. vol. i. p. 147. 1824. 

2 'Watson’s Lectures on the Principlet and Practice of Physic, vol. ii. p, 505. 

3 “ Thread-worms may J>c scooped out of the return with the finger. Old women fish for them 

with a piece# fat meat, or candle, wherewith the entangled worms are drawn out of the bowel” 
(Watson, op. tit.) . , 
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iron, solution of sesquichloride of iron (half an ounce of the tincture of ses- 
quichloride of iron to half a pint of water), decoction of aloes, assafoetida 
mixture, castor oil (in gruel or any Other simple vehicle), oil of turpentine, or 
infusion of seima. 

The preceding are sate enemata. Injections of tobacco infusion, and 
solutions of arsenic and corrosive sublimate, have been recommended; but they 
arc highly dangerous and, 1 believe, unnecessary. 

A solution of a table-spoonful of common salt in cold water or in infusion of 
quassia usually proves a most effective anthelmintic enema. Where this fails 
a turpentine clyster may be. had recourse to. Tor children, one to four drachms, 
for adults one or two ounces, of this oil may be administered mixed with gruel. 

’ The intolerable itching which thread-worms give rise to is frequently allayed 
by enemata of olive oil. Dr. Watson states that itsnny be quieted by applying 
a towel, wetted with cold water, to the fundament, while in bed. 

Brisk cathartics should be from time to time administered by the mouth. 

The thread-worm is sometimes found in the caecum. Ju this case it is 
obvious that enemata must fail in removing them. We must then administer 
onr remedies by the mouth. Besides the use of cathartics, bitters (quassia, 
semen santonicum, tansy, &e.) and chalybeates (sulphate or tincture of sesqui- 
chloride of iron), or, where these fail, oil of turpentine may be had recourse to. 

2. Treatment fur the Long Thread- Worm (Tricoecphalus dispar).—This 
worm is not known to produce any morbid symptoms; and remedies for it, 
therefore, are not likely to be required. Should its presence in the bowels be 
unequivocally ascertained (as by the patient’s voiding some of these entozoa 
by stool) the same treatment may be adopted as for the small thread-worm 
when seated in the caecum. 

3. Treatment for the Long Hound Worm (Asearis lumbricoides).—This 
species of parasite is best treated by active evacuants, and in the intervals of 
their use by some of the specific anthelmintics. 

A mixture of calomel and jalap forms a good purgative. Where calomel 
is objectionable, a mixture of jalap, scarnmouv, and gamboge, may be sub¬ 
stituted j or, in some cases, a mixture of jalap and rhubarb. I have frequently 
found the compound infusion of senna, with an occasional dose of calomel, 
very effectual. 

Bradley 1 recommends the use of antiuionial or ipecacuanha emetics. When 
the worms are contained in the stomach or upper part of the small intestines, 
the use of emetics undoubtedly proves very serviceable. 

The specific anthelmintics wliiqi||ttve been recommended for this species 
of worm are very numerous, thougb-'few of them, I suspect, are employed in 
this country at tlwypresent time. Tin powder, cowhage, pink root (tipigelia), 
and cabbage tree bark ( Andira ), have been much celebrated. The mode of 
using them will be hereafter noticed. Bitters' (sis quassia) and chalybeates 
(sulphate and tincture of sesquichloride of iron) are frequently \qipjjloved, and 
with benefit. Oil of turpentine sometimes proves effective, but loss frequently 
so .than in tape-worm. Tor adults Bradley recommends bichloride of mercury 
and arsenious add. Assafoetida, garlic, camphor, and fetid hellebore, are 
other remedies which have been employed. 

4. Treatment for Tape- Worm (Taenia Solium anti Bothriocephalus latus). 
—Tor the tape-worm we use a combination of purgatives and vermicides. 

--—----,---J----- 

1 A Treatise on Worms, by T. Bradley, 11.D. tend. 1813. 
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The most successful remedy for tape-worm is oil of turpentine. It should 
be given in full doses: for an adult from six drachms to an ounce and a half; 
for a child from half a drachm to two or three drachms. It should be given 
so that it may pass through the bowels rapidly without becoming absorbed; 
and'fhus, by coming in contact with the worm, destroy it. To fulfil these 
objects it should be taken in the morning fasting, and, to ensure its purgative 
effect, an equal quantity of castor oil should be given, either in conjunction 
with it or within a few hours after it. 

The objections to the use of oil of turpentine are—its nauseous flavour, its 
feeing apt to cause vomiting, and the brain disorder (a kind of intoxication) 
and irritation of the urinary organs which it sometimes excites. I haveknown 
it to produce bloody urine for several days after its employment. 

Where the oil of turpentine fails, or where, from the disagreeable character 
of its effects, its use cannot be persevered in, other anthelmintics must be 
resorted to. 

Male fern rhizome (Madame Noufl'er’s specific), cevadilla, which Schmucher 
considered to be infallible, the bark of the root of the pomegranate, tin filings, 
walnut shells, petroleum, and Chabert’s empyreumatic oil, are celebrated 
anthelmintics for this species of intestinal worm. 

Chabert’s empyreumatic oil (oleum empyreumaticum Chaberti) is prepared 
by mixing one part of the empyreumatic oil of hartshorn with three parts of 
oil of turpentine, and submitting the mixture to distillation in a glass retort until 
three-fourths have passed over. The dose of the distilled product is two tca- 
spoonfuls in water night and morning. This remedy is to be continued until 
four or five, or even six or seven, ounces have been taken;—a cathartic being 
from time to time exhibited. 


Order 2. Hepatica (r/varuca; from qwap, the liver). Medicines which 
affect the liver and its appendages,—These agents either have been already 
noticed or will more conveniently be considered hereafter. 

a. The hepatica which affect the secretion or excretion of bile will be 
noticed hereafter (see Class VIII. Eccritica ). 

ft. The hepatica which relieve pain of the liver, gall-bladder or gall-ducts, 
are the anasthetica before mentioned (see p. 203). Opium or morphia is 
the only remedy to be relied on. 

y. The hepatica employed to relieve spasm of the gall-ducts, as in. the 
passage of biliary calculi, are the paralytica already noticed (see p. 012). 
Opium or morphia is our sheet-anchor. * 

l. The hepatica administered with the view of modifying the nutrition of 
the liver, and thereby of relieving enlargements and other/rganic maladies of 
tins organ, are the span arnica resolventia which have Keen before noticed 
(see p. 175). ’ . : 

~ “Order 3. Splenica (airXrjvuca ; from™ \i\v, the spleen). Medicines which 
affect the spleen. 

The number of medicinal agents which appear to exercise a specific influence 
over the spleen are few in number. The chief are the chalybeates and quina, 
and to these, perhaps, sltould be added iodine, bromine, and mercurials. 

The influence of these agents over the jgpleen is inferred chiefly from the 
effecta which they have* been observed to produce in'simple erilargement of the 
spleen. The beneficial effects of the chalybeates in these cases have been 
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before alluded to (see ante, p. 193), According to Kony 1 quina dimim'shas 
the wjflume of the spleen, and in this way cures ague. 

According to Piorry the spleen is enlarged in every ague, whatever the type (whether 
quotidian, tertian, or quartan); and the augmentation is larger during the paroxysm than 
in the intermission. The salts of quina diminish the volume of the spleen, and care ague; 
they are, therefore, febrifuges par excellence. The more soluble they are, the more rapidly 
do they act; and the Lager ^hc dose, the more marked are their effects on the spleen. 
Their action on this organ, however, is over in about half an hour after their use; and 
their curative power, as febrifuges, is in proportion to their effect on the spleen. M. 
Piorry states that he has been enabled to ascertain these circumstances by means of 
mediate percussion of the spleen before and after the use of quina in agues: his observa¬ 
tions, however, have not been confirmed by others. 

The effects of iodine and bromine in enlargement of the spleen have been 
already alluded to (see ante, p. 182—183). With regard to the effect of mer¬ 
cury on the spleen, Dr. Abercrombie 2 observes that “ it is now generally admitted 
that, in the treatment of enlarged spleen, mercury is uniformly and highly inju¬ 
rious, producing mortification of the mouth and rapid failure of the strength.” 

Tile spleen powder and spleen mixture, used in Bengal in enlargements 
of the spleen, are combinations of rhubarb, jalap, scammony, and cream of 
tartar, with ealumba powder and sulphate of iron, taken three times a day, in 
such doses as to keep up regular but moderate purging. About twenty days 
are stated by Mr. Twining 3 as the period wliieh is generally required for 
reducing by this treatment a very considerable tumefaction of the spleen, if 
the case has been recent. Some persons employ nitric acid with regular 
aloetic purges. 

Order 4. Sialica et Pancreatica.— Medicines which affect the salivary 
glands are denominated sialica (otaXind; from alaXov, the saliva); while 
those which affect the pancreas are termed pancreatica (from wayeptac, the 
pancreas). It is probable, however, that medicinal agents which affect the 
former also influence the latter organ. * 

As these agents are employed only for influencing the secretions of these 
organs, they will be noticed hereafter (see Class VIII. Eccritica). 


Class VIII. Eccritica. Medicines acting on the Excement System. 

Medicines which affect the functions of the excement system are termed 
eccritica (iaupiriKq, ■ from ewpiwtc, sebretion). 

By their influence over the process of secretion, they may affect the quan¬ 
tity (either increasing or diminishing it), or the, quality, or both, of the 
secreted product. ) Accordingly, the eccritica are employed in medicine for 
the threefold purpose of augmenting, lessening, or altering the secretions. 

1. Augmenting secretion. 

(Ev&cuautia.) 

In most cases the influence of the eccritica which augment secretion is 
topical; in some cases, perhaps, it may be remote. 

—-v-r--— ___,... ____ 

1 fraiUde MSdeeine pratique, t. vi. p. 123. Paris, 1846. 

5 Pathological and Practical- Researcher in JHteasea of the Stomach, the Intestinal Canal, the 
liver, and other lAaeaxea of the Abdomen, p.412, 2d edit. Edinb. 1880. 

3 Transuctiona of the Medical and Phqtical Society of Calcutta, vol, iii. p. 351. 
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Their topical influence is direct in the case of masticatories, errhines, and 
cathartics which are applied immediately to the secreting organ. It is indirect 
in the case of diuretics, expectorants, and sudorifics, whose active principles 
are absorbed by the parte to which they are applied, and carried by the blood 
to the secreting organs (see ante, p. 110). 

In some cases, perhaps, the influence of an evacuant over a secreting organ 
may be remote ■ that is, may be exercised through the agency of the nerves. 

The evacuating eccritica are used for various purposes, of which the follow- 
ing are the most important 

: a. To restore the natural secretion of a part when its diminution or stop¬ 
page results from torpor or deficient vascular activity of the secreting organ. 

/3. To augment the natural secretion of a part, and thereby to diminish the 
' quantity of circulating fluid (see ante\ p. 1(59). 

y. To augment the natural secretion of a part, and thereby to promote ab¬ 
sorption—as in dropsy. 

3. To augment the secretion of one part, and thereby to lessen the secretion 
of some other part 1 (see ante, pp. 125—126.) 

e. To augment the secretion of an organ, and thereby to relieve local de¬ 
terminations of blood to remote parts; as when wc administer purgatives to 
relieve determination of blood to the brain (see ante, pp. 124—125). 

(. To promote secretion, and thereby to favour the subsidence of diseases 
whose natural termination is by increased secretion. 

i). To produce exhaustion (the secondary effect of evacuants), and thereby 
to act as antiphlogistics. 

Order 1. Errhina (eppiva • from iv, in, and plv, the nose). —Medicines 
which are introduced into the nose, usually for the purpose of producing an 
increased discharge of nasal mucus, are called errhines. When they are em¬ 
ployed to excite sneezing they are termed sternutatories (sternutatoria; from 
sternuo, I sneeze) or ptarmics (ptarmica; irrap/uKa, from rralpv,Isneeze). 

Most foreign matters, especially acrid substances, when applied to the 
membrane lining the nostrils, provoke an increased mucous secretion; and, 
when snuffed up in the form of powder, usually act as sternutatories. The 
following are the officinal substances used as errhines :— 

1. VEGETABLE. 

Rosmarinus officinalis— Uerba. 

Salvia officinalis— Uerba. 

Teucrium Chainaidrys— llerba. 

“ Mariun— llerba. 

Akistoi.ociims. / 

Asarum EuropteJ&n— llerba. 
Eijphokbiace.e. , 

Euphorbia-- (?)—jffimaa. 

Melanihace*. 

Verntnuu album— Comas. 

Gjujunaceai. 

Saccborum ofliciuarum— Saccharum. 

2. INORGANIC. 

Sodii cbloriduffl. [ Ammonii chloridum. | Hydrargyri subsulphas. 

1 “ Since all secretions, inasmuch as they extract certain ingredients from the blood, produce a • 
change in its composition, no one secretion can be altered in quantity or quality without disturbing 
the balance which exists.between all in their action on the blood; hence, the increase of one secre¬ 
tion gives rise to the diminution of another.” (Muller's Phymloyy, by Baly, vol. i. p. 473). 


SoEANKAS. 

Nicotians Tabacum— Folia. 
LABtATA!. 

Hyssopns officinalis— Uerba, 
Lavandula vera —Flores. 
Marrubium vulgare— Uerba. 
Melissa officinalis— Uerba. 
Mentha Pulegium— Uerba. 

“ viridis— Uerba. 

U | . Piperita— Uerba. 
Origanum Mojorana— Uerba. 
“ vulgare— Uerba. 
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Errhittes are local irritants: some of them act mechanically, others che¬ 
mically or dynamically. 

Some medicines, as iodide of potassium, when administered by the mouth, become 
absorbed, and subsequently augment the nasal secretion. Such agents are not usually 
called errhines, because they are not applied directly to the pituitary membrane. 

Errhibes cause augmented secretion of nasal mucus, frequently excite 
sneezing, and, by long-continued use (as in the ease of snuff), thicken the 
mucous membrane, blunt the sense of smell, and alter the tone of the voice. 

Sneezing is a reflex-spinal act (see ante, p. 213). The incident or excitor nerve, by 
which the impression is conveyed to the nervous centre, is the nasal branch of the trifacial. 

By repeated use errhines lose their power of exciting sneezing: at least this 
is well known to be the case with regard to snuff. 

Dr. Hall 1 states that “ actual sneezing may frequently be prevented, after the inspira¬ 
tion by which it is usually preceded has occurred, by forcibly rubbiug the end of the nose.” 

Absorption readily takes place from the pituitary membrane. I have 
several times experienced the constitutional effects of tobacco (such as nausea, 
giddiness, depression of the muscular power, and disorder of the mental func¬ 
tions), from the use of the moist snuffs (rappees), especially Barbary snuff. 

Considered with regard to their modus operandi, errhines may be divided 
into two principal groups:— 

1. Those which act mechanically, as sugar. 

2. Those which act chemically or dynamically as well as mechanically. 
This group includes the aromatic errhines of the natural order Labiate; the 
acrid errhines, such as euphorbium, veratrum, and asarum (the most powerful 
errhines of the order); the sedative errhine, tobacco; and, lastly, the inorganic 
errhines. 

Errhines have been principally employed to relieve chronic affections of the 
eyes, face, and brain ; for example, chronic ophthalmia, amaurosis, headache, 
&c. They can ouly lie useful on the principle of counter-irritation (see ante, 
p. 123). In syphilitic affections of the nose, and where there is a disposition 
to nasal polypus, the frequent use of errhines may perhaps be injurious. 

Schwilgue 2 enumerates the following purposes for which sneezing is excited:— 
to excite respiration when this function is suspended; to promote the expul¬ 
sion of foreign bodies accidentally introduced into the air-passages; to occasion 
a general shock at the commencement of dangerous diseases which w r e wish at 
once to suppress; to augment the secretion of nasal mucus and of tears; to 
favour the excretion of mucus collected in the nasal sinuses; to exalt the 
action of the encephalon, of the senses, of the uterus, &c. ,* and to stop a con¬ 
vulsive or spasmodic state of the respiratory apparatus. We should not, 
however, forget that the concussion occasioned by sneezing is not always free 
from dangerous results, especially in plethoric habits and persons disposed to 
apoplexy or affected with hernia, prolapsus of the uterus, &c.' 

Order 2. Expectorantia (from ex, out of, and pectus, the breast).— 
Medicines which promote the evacuation of mucus and other secreted matters 
from the bronchia, trachea, and larynx, are called expectorants. 


1 On the Diseases amt Derangements of the Nervous System, p. 99, 1841. 
3 Praiti de Matiere Medicate, t. ii. p. 298. 
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Medicifies 'Which tfllcviate cough are called beckics (bechica; jSi^Hcrf, from £>&£> a cough), 
or coyh-meikines (tusrieularia vel tmsiculosa). The substances used as such are commonly 
demufeenls(see ante, p. 167), cerebro-spinals (see ante, p. 199), and expectorants. 

/Hie tern expectorant is usually applied to agents which increase or promote 
the secretion of bronchial mucus. It has also been applied to medicines 
which aid the evacuation (expectoration) of the already-secreted bronchial 
mucus (t. e. to medicines which excite cough); to medicines which alter the 
quality of the bronchial mucus, and, by rendering it thinner and less viscid, 
assist the patient in bringing it up; and, lastly, to medicines which check 
Very profuse secretion, and thereby enable the patient more easily to expectorate 
that which is produced. 

The substances usually supposed to promote the secretion of bronchial 
mucus may be divided into two kinds : those which produce their effect by 
direct application to the bronchial membrane, and those which are administered 
by the stomach, and require to be absorbed before they act as expectorants. 

The following list of expectorants is, with few exceptions, that drawn up by 
the late Dr. Duncan. 1 

1. TOPICAL. 


Applied in the form of liquid to the faucet :— 
Emollients and Demulcents in general. 


Apjtlied in the form of gat or vapour to the mucous membrane of the lungs :— 


Nicotiana Tabsicum— fblia. 
Datura Stramonium— Herba. 
Myrrha. 

Pii liquids. 

Olea volatilia. 


Aqua. 

Alcohol. 

AStherea. 

Acidum benzoicum. 
“ aceticum. 


Acidum sulphurosiun. 
Ammonia. 

Ammonite carbonas. 

CMorinium. 

iodininm. 


2. GENERAL. 

Taken into the stomach and acting through the circulation :— 
VEGETABLE. 


POLYGAIACM. 

Polygala Senega— Radix. 
TU&EBINTHACE/B. , 

Balsamodendron Myrrha— Gummi-resina. 
Leguminou*. 

Copaifera; plurimte species— Oleo-resina. 
Myrospermum peruiferum— Balsamum. 
Dmbbixifeba:. 

Galbanum officinale— Gummi-resina. 
Ferula Assafoetida— Gurntni-resina. 


Ferula-(?)— Gummi-resina (Sar/apnmm) 

Dorema Ammouiacum— Gummi-resina. 
ClNCHONACE.fi. 

Cepbaelis Ipecacuanha— Radix. 

STYBACBfi. 

Styrax Benzoin —Balsamum 
“ officinale— Balsamum. 

LiUACEfi. 

Squilla maritime— Bulbas. 

Allium sativum— Bulbut. 


INORGANIC. 

Antimonii potassio-tartras. 

Of all the classes of the Materia Medica none are more uncertain in their 
pperation thaj./Expectorants. .Most of the agents employed as such act 
relatively ; that is, they obviate the causes which interfere with healthy 
secretion. Many of them are substances which modify the vital activity of 
the aerian membrane by an alterative influence, and in this way relieve 
bronchial affections, expectoration being by no means an essentia! part of their 
operation. * 


1 Supplement to the Edinburgh. New Dispensatory. Edinburgh, 1829. 
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The topical expectorants are of two kinds,—some are emollients and de¬ 
mulcents, others arc local stimulants. To the former belong not merely the 
liquids applied to the fauces, but also warm aqueous vapour when inhaled, 
and in that way applied to the bronchial membrane. 

The general expectorants are also of two kinds—some being stimulating, 
others nauseating and relaxing. Probably all the stimulating expectorants act 
topically, after absorption, on the bronchial membrane with which they are 
brought into contact by means of the blood. Some of them, as garlic and 
assafeetida, have been detected by their odour in the breath, (see ante , p. 102). 
Emetina (and, consequently, ipecacuanha) and emetic tartar have, according 
to Magendie 1 and Orma, 2 * a specific influence over the lungs, which organs, 
in animals killed by these substances, are said to present traces of inflammation 
and congestion. 

Expectorants, unlike several other orders of evacuants, are exclusively 
employed in maladies of the secreting organ on which they operate. The 
emollient and nauseating (emetic tartar and ipecacuanha) expectorants are 
adapted for the more acute forms of bronchial irritation and inflammation; 
the stimulating expectorants for the more chronic forms. Senega is a most 
valuable remedy in the latter stages of acute inflammation of the lungs and 
bronchial membrane. The fetid gums, especially assafeetida, are more parti¬ 
cularly adapted for the subacute and chronic forms of bronchitis accompanied 
with spasm of the muscular fibres of the bronchi, and which is so commonly 
observed in those whose bronchial tubes and cells are dilated. 

Irritating gases and vapours (as ehlsrine, the vapour of acetic or of benzoic 
acid, &c.) when inhaled, produce coughing, as well as an augmentation of secre¬ 
tion. “ We provoke coughing,” says Schwilgue, 3 ff to favour the expulsion 
of foreign bodies introduced from without into the aerian tube, and especially 
of liquids. We have recourse to it to favour the expectoration of mucus, of 
membraniform concretions, and of pus, which have accumulated in the aerian 
passages, wiienever the local irritation is not sufficiently great.” 

Order 3. Emetjca ( ifieruci - from I vomit); vomitoria; anaca- 
ihartica (avaKadaprucd - from avaKaOaipta , / cleanse or purge upwards; 
i. e. by vomiting [or by expectoration?]).—Medicinal agems which are used 
for the purpose of promoting vomiting arc called emetics or vomits: when 
they merely excite nausea, they are termed nauseants [nauseantia). 

The number of medicinal substances capable of exciting vomiting is very 
great; but only a few of them are in common use. Their operation is pro¬ 
moted by repletion of the stomach, especially with'tepid liquids; and by 
titillation of tnetfauces, and especially the velum pendulum palati. 4 

The following is a list of officinal emetics:— 


1 Tormulmre. 

3 Toncologie Generate, t,. i. p. 482, 4me ed. 1848. 

8 TraitS df, Matibe Medicate, tom. ii. p. 296. 

4 When we titillate, by means of a feather or pen, the throat, to excite vomiting, care must be 
taken not to carry the feather so far back as to irritate the posterior part of the pharynxfor, in 
that ease, we excite an act of deglutition instead of that of vomiting. A feather, introduced into 
the throat to excite vomiting, has, by being pushed too far down, been actually swallowed, without 
causing vomiting. (See Medical Observations and Inquiries, vols. iii. and iv.; and also, l>r. 
Marshall Hall, On the Diseases and Derangements of the Nervous System, p. 81.) 
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1. VEGETABLE. 

Cmicitnsjs . 

Sinapis nigra —Semimm jmlvis. 

CtNCHONACF,*. ’ 

Cephaelis Ipecacuanha— liadix. 

Composite. 

Authemis nobilis— Floret. 

2. INORGANIC. 

Antimonii potassio-tartraa. | Ziuci sulphas. | Cupri sulphas. 

Usually within twenty or thirty minutes after taking an emetic, a general 
feeling of uneasiness and nausea comes on. The pulse becomes small, feeble, 
and irregular; the face and lips grow pale; a distressing sensation of relaxa¬ 
tion, faintness, and coldness of the whole system is experienced; the saliva 
flows copiously from the mouth; the eyes lose their lustre; and the whole 
countenance appears dejected. These symptoms, which constitute the first 
stage of vomiting, continue for a variable period, and are followed by the 
ejection of the contents of the stomach. 

As soon as actual vomitiug commences, the general phenomena are altered : 
the pulse becomes frequent and full, the temperature of the body iucreases, 
and a sweat breaks out on the face and other parts. During the act of 
vomiting, in consequence of the pressure made on the abdominal aorta, and 
the interruption to the circulation through the lungs, from the impeded respira¬ 
tion, the blood returns with difficulty from the head, the face swells and be¬ 
comes coloured, the conjunctiva is turgid and red, the jugular veins are. 
gorged, and tears burst from the eyes. The violent straining is often attended 
with pain in the head and eyes, and with the involuntary expulsion of the 
urine and feces. The matters vomited vary according to circumstances: they 
may consist of the alimentary substances, bile, &c. contained in the stomach 
and duodenum previous to the exhibition of the emetic; of the fluids, collected 
by the action of the emetic; and, lastly, of the emetic itself. Sometimes 
striae of blood are observed, which usually come from the pharynx. The 
number of vomitiugs, and the ease with which they are effected, are liable to 
considerable variation, arising from the state of the digestive organs, the tem¬ 
perament of the patient, the state of the cerebral functions, &c. 

When the vomiting has entirely ceased, the patient feels languid, oppressed, 
and drowsy, and the pulse becomes w r eak and slow: the exhaustion is some¬ 
times so great as to be attended with fatal consequences. A case of this kind 
is alluded to by Dr. Paris, 1 in w'hich an emetic was imprudently given to a 
patient in the last stage of phthisis, 2 with the intention of dislodging the pus 
with which the lungs were embarrassed: syncope was produced, from which 
the patient never recovered. Among other occasional ill consequences of 
vomiting may be mentioned comatose affections, uterine or pulmonary hemor¬ 
rhages, hernia, abortion, suffocation, prolapsus of the uterus, rupture of the 
abdominal missies. &c. These effects are produced by the violent muscular 
exertions which attend the act of vomiting. They suggest cautions as to the 
use of emetics. I’hus, in apoplexy, and some other cerebral affections, or 


SOJ.ANAOE.*. 

Nieotiana Tabacum— Folia. 
Auistoi.ocuuce.K 
Asarnm Europffiura— Folia. 
Liuace.-k. 

Squilla inaritima —Bulb us. 


1 P/iarmaco/ofia, 9th ed. p. 204, 1843. 

! “ Consumptive persons ought not to be purged by a vomit.” (Hippocrates, Jphoritms, 
Sect. 4, Aph. viii.) 
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when a tendency thereto exists; in pregnancy, especially when miscarriage is 
threatened; in prolapsus uteri, hernia, aneurism, &c. the danger to be appre¬ 
hended from emetics is obvious. Tire concussion which they excite sometimes 
dislodges gall-stones. 

The intensity and duration of the different stages of vomiting have no 
necessary relation to each other. Thus the sulphates of zinc and copper 
excite speedy vomiting, with but little nausea; while tobacco,and tartarized 
antimony, on the other hand, produce great nausea and depression of system. 
Hence, when the depressing effects of emetics are required, as in inflammatory 
and other diseases, we employ the last-mentioned emetic. 

Vomiting is a reflex spinal act. “ In vomiting excited through the fauces, it is the 
trifacial which is the nerve of transmission; in vomiting induced by an emetic, by a renal 
calculus, or a gall-stone, it is the pneumogastricand m the vomiting of early pregnancy 
or dysmenorrhoia, it is a spinal nerve which is the incident excitor nerve. All these nerves 
convey the excitement ultimately to the medulla oblongata. This combines the action of 
the nerves which regulate the aperture of the cardia, the closure of the larynx, and the 
acts of expiration.”* 

The author just quoted gives the following short summary of the mechanism of vomit¬ 
ing:—“ During the act of vomiting,—1, the larynx is closed; 2, the cardia is opened; 
and 3, all the muscles of expiration are called into action; but 4, actual expiration heing 
prevented by the closure of the larynx, the force of the effort is expended upon the 
stomach, the cardia being open, and vomiting is effected.” 

The irritation produced by the exhibition of emetics gives rise to an increased 
secretion from the mucous follicles of the stomach and duodenum; as is shewn 
by the thick, filamentous, and viscid matters frequently ejected. We infer, 
also, that the action of the exhalants must be increased, inasmuch as persons 
who have taken only a few spoonfuls of emetic liquids sometimes bring up a 
very considerable quantity of fluid. Darwin mentions a man who vomited 
six pints of liquid, although he had only swallowed one. Bile is frequently 
thrown up, either alone or mixed with other fluids; but we must not infer 
from this that it had existed in the stomach previous to the exhibition of the 
emetic, for bile is not ordinarily rejected in the first efforts, but only in the 
subsequent vomitings; and the quantity increases in proportion to the length 
of time the vomiting continues. Emetics promote the secretion of bile, and 
probably of the pancreatic juice also. We presume that they likewise augment 
absorption during the stage of nausea, previously to the act of vomiting, and 
when the force of the-circulation is reduced. 

Of the substances employed as emetics, some (as mustard) appear to act 
merely us local irritants to the stomach, for they cause vomiting only when 
they have been sWnllowcd. Others (as emetic tartar), however, may be 
termed specific (pieties, since they induce vomiting, not only when they are 
introduced into trie stomach, hut plso when injected into the veins. 

Docs emetie tartar, when introduced into the stomach, occasion vomiting by its direct 
topical action ou this viscus, or is absorption necessary to its emetic effect ? It is probable 
that it may act in both ways. Large doses may occasion vomiting by the gastric irritation 
they excite; but absorption appears to he necessary to the specific enieXi rtfeets. 

When emetic tartar has entered the circulation (either by absorption or injection into 

1 According to Muller ( Physiology , by Baly, vol. i. p. 509), it is certainly probable that both the 
pncumogastric and splanchnic nerves act simultaneously in transmitting the irritation when emetic 
agents act on the stomach and intestines. , 

! Dr. M. Hal), On the Diseases and Derangements of the Nervous Sgslem, p. 104, Lond. 1841. 
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the blood-vessels), does it occasion vomiting by acting “ upon the organs from which the 
nervous energy for the movements of vomiting are derived, or upon the organs of motion 
themselves ?” Muller 1 thinks that this is still a matter of doubt. 

Emetics are employed for several purposes, of which the following are the 
most important 2 :— 

1. To evacuate the stomach. They are resorted to for the purpose of ex¬ 
pelling poisons (see ante, p. 159), undigested foods (crudities), or other foul 
matters (saburae). 

When the object is merely to empty the stomach of its contents, those emetics should 
be selected which occasion the least nausea and distress. For women and children, 
ipecacuanha is the mildest and safest emetic. For cases of poisoning, the sulphates of 
zinc and eoppetr are preferred to emetic tartar: they operate speedily and effectually, but 
with less nausea t han the last-mentioned salt. Other means of exciting vomiting in cases 
of poisoning have already been, pointed out (sec aide, p. 159). 

2. To expel foreign bodies lodged in the throat or oesophagus. In cases 
of choking from the impaction of meat in the throat, the foreign body lias 
been dislodged by provoking vomiting by means of a solution of emetic tartar 
injected into the veins (see ante, p. 132). 

8. To excite nausea, and thereby to depress the vascular and muscular 
systems. For the fulfilment of this object emetic tartar is usually employed 
in strong subjects; but in females and children ipecacuanha is frequently sub¬ 
stituted. Nauseants are used to reduce vascular action in some active hemor¬ 
rhages, in inflammatory fever, and in acute inflammation of the lungs, testicles, 
mammae, air-tubes, cellular membrane, skin, and joints: but in inflammation 
of the alimentary canal they are unsafe. They are employed to depress the 
tone of the muscular system in dislocations of the larger joints, and thereby to 
assist reduction by overcoming the force of the opposing muscles. In various 
spasmodic affections, as spasmodic asthma, hooping cough, &c., the efficacy of 
nauseating emetics is referable to their depressing influence over the muscular 
fibre. 

Emetics have been recommended to promote the passage of gall-stones, 
which they are said to do partly by relaxing the muscular fibres of the gall- 
ducts, partly by the concussion which they effect. But in acute cases they 
are usually unnecessary, as violent vomiting and great depression generally 
attend the passage of a biliary calculus. 

4. To promote secretion and excretion. In hepatic derangements, especially 
those dependent on a torpid condition of the portal vessels, and in some cases 
of dyspepsia, emetics prove highly serviceable;—probably by promoting the 
secretion and excretion of bile, pancreatic juice, and gastric mucus. In in¬ 
flammatory affections of the bronchial tubes, of the larynx, fnd throat, emetics 
are often found useful: and they are so, probably, in part at least, by their 
augmenting secretion from the affected parts, and thereby promoting the 
resolution of the disease. The operation of an emetie is frequently succeeded 
by a soft, laj^titid damp state of skin,—a condition highly favourable to the 
subsidence of very slight febrile disorders. 


1 Physiology, by Bnly, vol. i. p. 510. 

• For an account of the uses of emetics, consult. Dr. Fothergill’s Inaugural Dissertation, “ lie 
Pmetkorum Vsu in variis Mtrbis traetundis," Ediul). 1736. An English translation of this is 
published in his Medical Works, by J. C. Lettsom, M.D. Loud. 1781. 
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Order 4. Cathartica (sa&aprim ; from xaBalpu, I purge, or cleanse); 
purgatica seu purg an tin (from pur go, I purge or cleanse). — Medicines 
which produce alvine evacuations arc called cathartics or purgatives. 

The following is a list of officinal cathartics:— 


i. vegetable. 


lUmwcunACKA;. 

Hellebores niger —Radix 
“ fiutidns— Radix. 

CRUCIFER*. 

Sinnpis alba —Semina Integra. 

Vll>I.A[;K.«. 

V iola odorata— Flores. 

Linage*. 

Linum cathartieum— Ilerba. 

Cum FEB*. 

Ilebriidendvon — (?)— Gummi-resina Gam- 
bogia. 

ViTack*. 

ViLid vinifera— Bar,ex. 

Rhamnace*. 

Rhamnus catharticns— Barra. 
Leoitminos*. 

Cassia Fistula— Legumhiispnlpa. 
Tamarindvis indiea— Legumen. 

Cassia; plurimic species —Folia Senna'. 
Andira inermis— Cortex. 

Copaifapfi; plurinue species— Oteo-resina. 
liosACKffle.i;, 

Rosa oentifolia— Potato. 

“ canina— Fructas. 

I’nums domestica —Fructns sicca,fits. 

Cecil H.BITACE*. 

Cucuinis Colocynthis —Frncfus pnlpa. 
Momordiea Kluterium— Elatermm. 


COMPOSIT*. 

Taraxacum Tlens-Leonis— Radix. 

Oi.eace.e. 

Olea curopaca— FrucMs oleum. 

Ornus europaia— Succus concretm (Manna). 
CONVOJ.VITJ.ACE*. 

Convolvulus Scainmonia— Batina. 

Ipomiea I’urga— Radix. 

Sol. AN ACE*. 

N icotiana Tabacum— Folia. 

Poi.vgonace*. 

Hhcum; plurima - species— Radix. 
Eumiorbuce*, 

Croton Tiglium— Oleum,. 

Ricinus communis— Oleum. 

Euphorbia — (?)— Resina. (Euplwrbmm). 
Ubticacee. 

Ficus Caries— Fructns. 

CoNlFEli.E. 

Pinus; plnrimiespecies— OlmmTerebinthina. 
Junipcrus Sabina— Folia. 

Limace.e. 

Aloe; plurima: s|ieeics— Surras concretm. 
Meiantuace*. 

Colchicum autumualc— Cormns. 

\ r cratrum album— Gorin us. 

Gramtnf,*. 

Hordeum dislichon— Semina. 

Sacrharum offleiuarum —Saccharum impantm. 


Sulphur. 

Magnesia. 

Magnesim carbonas. 

“ sulphas. 
Potass® sulphas. 


2. ANIMAL. 
Mel. 

3. INORGANIC. 
Potass® tartras. 

“ bilartras. 
Sodii chloriduin. 
Soda: sulphas. 

“ phosplms. 


Sodm potassio-tartras. 
llvdmrgyri chloridnm. 

Pilula liydrai'gvri. 

Autimonii potassio-tartras. 
Pulvis antimoiiii compositns. 


Cathartics cause alvine evacuations by increasing the peristaltic motion of 
the intestines and by promoting secretions from the mucous lining. The 
milder purgatives,.however, operate principally bytheir influence on the muscular 
coat of the intestmes; while the stronger ones stimulate the mucous follicles 
and exhalants, and give rise to liquid evacuations. The former are some¬ 
times termed eccoprotics (eccoprotica; from iKKoirpwaii, a cleansing from 
dung, a purging ); while the latter are denominated hydragogues (,hydra- 
yoga ; iiSpaytoya, from SSup, too ter, and &yuy6s, eliciting or eroding). Some 
of them create nausea, faintness, occasionally vomiting, colicky pains, abdominal 
tenderness, and tenesmus. The more violent ones, if given in an over-dose, 
produce inflammation of the alimentary canal, 1 characterised by violent vomiting 

1 The deaths from the use of Morison’s Pills are referable to this. The nctive ingredient of these 
medicines is gamboge (see Bond. Med. Gas. vol. xiv. pp. 612 and 758 i vol. xvii. pp. 357, 415, and 
623; vol. xviii. pp. 75 and 927; vol. xix. p. 976). 

VOL. I. R 



242 PHARMACOLOGICAL REMEDIES.— Medicines. 

and purging, abdominal pain and tenderness, cold extremities, and sinking 
pulse. These are denominated drastics (drastica ; Span-uca, from 1 
am active). E^ftjjiient or demulcent drinks (as barley watqf, gruel, and broth) 
are taken to favour their sale operation. yjfafc 

As the intestinal surface consists of about 1400 square inches, 1 from the 
whole of which secretion and exhalation are going on, it is obvious that 
purging offers a very powerful means of diminishing the quantity of the 
fluids of the body; and accordingly we find that some cathartics, especially 
elaterium,cause very copious watery discharges; and their employment is 
followed; #8 might be expected, with thirst and augmented absorption from 
the serous qgntics, so that they sometimes reduce or even remove dropsical 
swellings. The more violent purgatives promote the discharge of bile and 
pancreatic liquor, by the irritation they produce at the termination of the ducts 
which pour these secretions into the alimentary canal. 

A distinction is usually made in practice between cooling and warm pur¬ 
gatives. By the former are commonly meant saline purgatives which, while 
they cause purging, without having any tendency to excite inflammation, are 
supposed to have a refrigerant influence over the system, and are adapted for 
febrile and inflammatory cases. By the latter are meant the more violent 
cathartics, which are presumed either to quicken the pulse, or at least to excite 
the abdominal vascular system, and, therefore, are considered to be less fitted 
for febrile cases. 2 

The more powerful cathartics are acrids or local irritants. Some of them 
{c. g. gamboge) operate almost solely in this way; for they do not excite 
purging except when they are introduced into the alimentary canal, and they 
easily excite vomiting when swallowed. But most of the drastics exert, in 
addition, a specific influence over the alimentary canal, so that they excite 
purging wdien injected into the veins, or when applied either to the serous 
membranes or cellular tissue. Senna, castor and croton oils, black hellebore, 
colocynth, and elaterium, operate in this way. This circumstance, therefore, 
favours the notion that they act, in part at least, after absorption. 

A considerable number of cathartic substances have been detected in the 
blood and secretions (see ante, pp. 101 and 102). 

The physical (endosmotic) action of purgative solutions has been already 
alluded to (see ante, pp. 91 and 92). 

Some cathartics act also as diuretics, as bitartrate of potash and gamboge. 
Dr. Christison 3 observed, that where diuretics have been given for some time 
without effect, he has frequently seen their action brought on “ by a single 
dose of some liydragogue cathartic, such as gamboge.” Tim resinous particles, 
in their passage out of the system through the renal vessels, probably acted as 
topical stimulants. 

Cathartics probably act, in part at least, by a reflex action of the ganglionic 
system. Mujj er 4 observes, that galvanising the splanchnic nerve or the cceliac 
ganglion, gives rise to a generally increased activity of the peristaltic move- 

1 This measurement has been calculated from the statements as to the length and diameter of the 
intestines in Meckel’s Manuel d’Anatomie generate, descriptive et paihologiyue. Traduit per 
J. A. L. Jourdan et G. Breschet. Paris, IS25. 

2 An anonymous writer, irwthc London Medical Gazette, vol. iv. p. 139, contends that aloes is 
not a warm pnrgative, though usually considered to be so. 

3 On Granular Degeneration of the Kidneys, p. ,150, Edinburgh, 1839. 

2 Physiology, by Baly, rai. i. p. 511. 
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ments, while division neither of the pneumo-gastrie nor of the sympathetic 
nerve puts a stop to them. This appears to snow that the splanchnic nerve 
is concerned in propagating the irritation set up by cathartics. The tenesmus 
occasioned by soM'cathartics is a reflex action of the true spinal system. 

Different parts of the alimentary canal are unequally affected by different 
cathartics. Thus aloes is remarkable for its action on the large intestine; 
moreover, many of the drastic cathartics—as gamboge, colocynth, savin, and 
black hellebore—create more irritation in the large than in the small intes¬ 
tines; and Orfila 1 mentions that, in animals killed by these, substances, he 
found the stomach and rectum inflamed, while the small intestines were 
healthy. In some cases, perhaps, this may be ascribed to the rapids^ 1 with which 
these agents pass through the small intestines, and on their longer continuance 
in the stomach and rectum; but the same appearance has been noticed when 
these cathartics have been applied to the cellular texture of the thigh. 

Cathartics may be conveniently arranged in five groups, as follows:— 

1. Laxative* or lenitive* (laxatim vel laxantia; lenitiva). —This 
group contains the mild cathartics (/vtrguniia, mi/iora), such as manna, 
cassia pulp, tamarinds, prunes, honey, bitartrate of potash, and the fixed oils 
(as castor, almond, and olive oils). These very gently evacuate the contents 
of the intestinal canal, and usually without causing any obvious irritation, or 
affecting the general system. Manna, however, is apt to occasion flatulence 
and griping. Laxatives are employed in any cases where wc wish to evacuate 
the bowels with the least possible irritation,—as in children and pregnant, 
women; in persons afflicted with inflammation of any of the abdominal or 
pelvic viscera, with hernia, prolapsus of the womb or rectum, piles, or stricture 
of the rectum; and after surgical operations about the abdomen and pelvis. 

2. h'aline, antiphlogistic , or coo/in// cathartics ( purgantia saliva, 
antiphlogistica). —This order is composed of the saline purgatives, such as 
the sulphates of soda, potash, and magnesia, &c. They increase the peristaltic 
motion of the alimentary canal, and augment the effusion of fluids by the ex- 
halants of the mucous surface, thereby giving rise to watery stools. 

If administered in the form of very dilute aqueous solutions they no longer 
act as cathartics, but become absorbed and act as diuretics (see ante, pp. 92 
and 180). To operate as purgatives the solutions should be richer in saline 
matter than the blood is. 2 

8. Milder acrid cathartics {purgantia intermedia). —This order in¬ 
cludes senna, rhubarb, and aloes. These are more active substances than 
any of the preceding. They are acrids and stimulants, but their local action 
is not sufficiently Violent to cause inflammation. Senna is employed where 
we want an active, though not very acrid or irritant, purgative, ilhubarb is 
administered in relaxed and debilitated conditions of the alimentary canal, on 
account of its tonic properties. Aloes is used in torpid conditions of the 
large intestines, and in affections of the head. It is usually ct;:? o, ';Iered ob¬ 
jectionable in piles and diseases of the rectum. 

4. Drastic cathartics {drastica; purgantia fortiora). This group 
comprehends the strong acrid purgatives; such as jalap, scammony, black 

1 Toxicologic generate. » 

3 ^ocording to Liebig {Researches on the Motion of the Juices in the Animat Body, p. 60, Ixmd. 
1818,) the blood contains from £ to 1 per cent, ^f common salt; consequently, saline solutions, to 
act as purgative, should contain more than one per cent, of saline matt*. As this physical action 
of salts is common to all, and is independent of the nature of the acids and bases composing them, 
it is obvious that it does not explain why one salt is more purgative than another. 
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hellebore, gamboge, croton oil, coloeynth, and elaterium. These, when swal¬ 
lowed in large doses, act as acrid poisons. They are employed as purgatives 
in torpid conditions of the bowels; as hydragogues in dropsical affections; 
and as counter-irritants in affections of the brain. They » are objectionable 
remedies in inflammatory and irritable conditions of the alimentary canal. 

5. Mercurial cathartics ( pur;/anti a mercurialia ).—The principal of 
these are the 'hydrargyrum cum cret a, the pilula hydrargyri, and calomel. 
We employ them as alterative purgatives, and to promote the hepatic functions. 
As they are uncertain in their operation they arc usually combined with, or 
followed by, other purgatives. 

The following are the principal general uses 1 of cathartics :— 

1. To evacuate the contents of the alimentary canid, and thereby to relieve 
those morbid symptoms which arise from their presence. The substances, 
which cathartics are employed to remove, are retained feculent matters, 
undigested foods, morbid secretions, worms (see ante, p. 228), and poisonous 
agents (see ante, p. 160). 

2. To promote secretion and exhalation from the gastro-intestinal mucous 
surface. Cathartics are employed directly for the production of this effect, 
and indirectly for the attainment of other objects, of which the following are 
the chief:— 

«. The establishment of healthy alvine secretion when this is defective or 
perverted, especially in torpid conditions of the alimentary canal. 

ft. The promotion of the eliminat ion of morbid agents contained in the 
blood,—either absorbed poisons (see ante, p. 160), or retained principles which 
ought to have been evacuated by other excreting organs. 

y. The diminution of the volume of the circulating fluid and the relief of 
plethora, congestion, and other maladies dependent thereon. 

A The augmentation of the action of the absorbents. Hydragogues which 
carry a large quantity of fluid out of the system by the bowels promote 
absorption, and thereby oftentimes prove most beneficial in dropsies. 

e. The antagonism of other secretions. Thus cathartics are employed to 
check excessive ptyalism from mercury, and to diminish the secretion of milk 
in nurses who are weaning. 

<f. The establishment of a substitute for other secretions. Thus, in defective 
secretion from the uterus, kidneys, &c., cathartics are employed to relieve the 
morbid symptoms resulting therefrom. 

i). The relief of inflammation. Cathartics are frequently employed as 
antiphlogistics. They assist in removing or counteracting some of the elements 
of inflammation; and they do this in part by promoting section and exhalation 
from the gastro-intestinal canal; by which they relieve congestion of, and 
determination to, inflamed parts, lessen inflammatory fever, and promote the 
expulsion of morbid agents from the system and the absorption of some of 
the effus«d#roducts of inflammation. 

3. To promote the secretion of the liver and pancreas. By irritating the 
orifice of the ductus communis choledicus, active cathartics produce an 
augmented secretion and excretion of bile and pancreatic juice; and hence 
these agents are well fitted for relieving those symptoms which arise from 
congestion or torpor of the portal system. 


1 On this subject, consult Observations on the Utility and Administration of Purgative Wedieines 
“ several Diseases, by J. Hamilton, M.D. Kdiiib. 1800. 3d edit. 1809. 
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4. To stimulate or excite the muscular fibres of the alimentary canal, and 
thereby to relieve torpor, inactivity, or even a paralysed state of this organ. 
The torpor referred to exists chiefly in the ceecum and colon, and is most 
frequently met wiffl in females. Although it is greatly relieved by the use of 
cathartics, these in general give only temporary relief: indeed, it not 
unfrequently happens that, after their action is over, the inactivity of bowel is 
augmented. Tonics, especially iron, and, in some cases, min*te doses of the 
extract of nux vomica, aided by the occasional employment of cathartics, 
sometimes prove most effective. Aloetic purges are particularly useful when 
the condition of the uterus and rectum do not prohibit their use. 

5. To effect remote organs on the principle of revulsion or coulter-irritation 
(see ante, p. 123). Cathartics operate as revulsives or counter-irritants by 
the powerful impression which they make on the .intestinal nerves, by the 
determination of blood they produce to the abdominal organs, and by the 
augmentation of secretion (intestinal, hepatic, and pancreatic) which they 
effect. They often prove most effective remedial agents in affections of the 
brain and other remote organs. In chorea, hysteria, determination of blood 
to the brain, or threatened apoplexy, and various other maladies, cathartics 
are most, valuable remedies, operating apparently on the principle of counter¬ 
irritation. 

t>. To promote the catamenia. Some of the more active purgatives, 
particularly those which act in an especial manner on the large intestine, 
extend their irritating or stimulating influence to the whole of the pelvic 
vessels, and in this way frequently prove emmenagogue. 

Order 5. Diaprorktica (cta^opqm-d ; from 2m <j>opiw, / throw off by 
perspiration ); sudorijica vel sudorifera (from sudor , sweat, and facia , I 
make, or J'cro, 1 produce) ; hidrotica (ilpwrina; from repow, / perspire) ; 
diapnoica (ctnireo’iKa (?) • from hairroi), evaporation or exhalation. — 
Medicinal agents which promote the cutaneous transpiration arc called dia¬ 
phoretics or sudori/ics. 

The terms diaphoretics and diapmics have been used to designate substances which 
augment till; insensible perspiration; while the words sudori/ics aud hydrotics indicate 
substances increasing (he sweat or sensible perspiration. But insensible perspiration and 
sweat differ in their physical conditions only; the former being the vaporous, the latter 
the liquid state of the same fluid. Hence there can be no essential difference between 
diaphoretics amhsudorilies, and 1, therefore, use the terms synonymously. 

The agents which, under certain circumstances, augment cutaneous exhala¬ 
tion, are both numerous and heterogeneous. External heat, assisted by the 
copious use of diluents, constitutes an important and powerful means of pro¬ 
moting sweating. Whenever a large quantity of fluid is taken into the 
system, the excess is got rid of by the kidneys, the skin, and the lungs; and 
if we keep the skin warm, as by warm clothing, or the use of hot air or hot 
vapour-bath (see ante , pp. 13, 15, and 17), the action of the cutaneous 
exhalants is promoted, and sweating results; but if the skin be kept cool, 
the kidneys are stimulated, and the greater part of the liquid passes off 
through them. Friction, exercise, and all agents which excite vascular action, 
have a tendency to promote sweating. The sudden and temporary application 
of cold, as in the affusion of cold water (see ante, p. 30), sometimes proves 
sudorific by the reaction which it occasions. Lastly, ryany medicinal agents. 
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acting through the circulation, cause sweating. These are the sudorifics or 
diaphoretics properly so called. 

The following is a list of the officinal diaphoretics :— 


1. ORGANIC. 


PapavekacejB. 

Papaver somuiferum— Opium. 
Cbuctfkm. ' 

Sinapis nigra— Semina. 

Poi.ygalacee. 

Polygala Senega— Radix. » 

TEKNSTBOMIACEAi. 

Thea viridis— Folia. 

“ Bohca— Folia. 

ZyOOFHYLLACE*. 

Guaiacum officinale— Resina. 

lEOUMINOSAf. 

Copaifera; pirn-irate species— Oleo-resiua. 
Cjnchonaceas. 

Cephaelis Ipecacuanha— Radix. 
Asclepiapaoeas. 

Hemidesmus indicus— Radix. 
Solanace*. 

Solannm Dulcamara— Stipites. 

Capsicum annuum— Fructus. 


IjABIAM. 

Hyssopua officinalis— Eerba. 

Melissa officinalis— Eerba. 

Mentha Pulegium— Eerba. 

Rosmarinus officinalis— Eerba. , 

Salvia officinalis— Eerba. 
Thymei.acf,A5. 

Daphne Mezeremn— Cortex radios. 
Laukaceas. 

Camphora Officinarnm— Camphora. 
Sassafras officinale— Lignum. 

Lauras nobiliB— Folia. 
Abistolochiaceas. 

Aristolochia Serpcntaria— Radix. 
UkTICACEA!. 

Dorstenia Contrajcrva— Radix. 

C imaged:. 

Iflmus oampestris— Cortex. 

Smilacbaj. 

Smilax; plnrima: species— Radix Sarins. 


Alcohol. 

Vinum. 


JEtherea. 


Olca volatilia. 

“ empyreumatica. 


Ammonisc sales. 

Salia neutra (see ante, p. 178). 


2. INORGANIC. 


Antimonialia ) 
Mercurialia j 


(see ante, p. 184). 


Diaphoretics are relative agents; they succeed only in certain states of the 
body. Moreover, for different conditions different diaphoretics arc required. 
They constitute an exceedingly uncertain class of remedies, with regard both 
to the production of sweating and to the advantage to be derived therefrom. 
Dr. Holland 1 suggests that when benefit follows the use of diaphoretic 
medicines, it is often ascribable, not to their direct influence on the exhalant 
vessels, but to other changes which they excite in the system, of which 
sweating is to be regarded rather as the effect and proof than as the active 
cause. 

The operation of diaphoretics is promoted by the exhibition of large 
quantities of warm mild diluents, and by keeping the skiff warm. Moreover, 
they are more effective when given at bed-time, since there .appears to he 
greater disposition to sweating during sleep than in the waiving state. The 
exhibition of diuretics should be avoided during the operation of diaphoretics, 
as they appear to check the operation of the latter. The same rule has been 
laid down with regard to purgatives; but it is well known that perspiration 
is often thejcgnsequence of hypercatharsis. 

Dr. Edwards 2 has shewn that cutaneous transpiration is effected in two 
ways,—by a physical action or evaporation, and by an organic action or 
transudation. Evaporation, or the physical action, is the consequence of 
the porosity of bodies, and takes place equally in the dead and living state. 

- 2 -------— -V 

1 Medical Notes and Reflections, p. 52, Loud. 1839. 

! Re VInfluence des Agens Physiques sur la Vie, Paris, 1824. 
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It is influenced by the hygrometric states of the surrounding air, by its motion 
or .stillness, by its pressure, and by its temperature. Thus dryness, agitation, 
and diminution of the weight of the air, increase it. Transudation, or the 
organic action of transpiration, is a vital process, effected by minute spiral 
follicles or sudoriferous canals, and depends essentially on causes inherent in 
the animal economy, although it may be influenced to a certain extent by 
external agents. Thus, elevating the temperature of the #afrounding air, 
preventing its frequent renewal, and covering the patient with warm clothing, 
are means which promote the organic, but check the physical, action of 
transpiration. Diaphoretics affect the transudation or the vital process. 
They probably affect the exhalants in one or both of two waysby increasing 
the force of the general circulation, orby specifically stimulating the cutaneous 
vessels. 

Di*pheretics may lie arranged in seven groups, as fallows:— 

1. Aqueous diaphoretics .—Under this head are included not only simple 
water, but gruel, whey, and tea. These, when assisted by external warmth, 
often prove very effective diaphoretics, even when used alone; while to all the 
other groups they are valuable adjuvants; and in no cases are they injurious. 

2. Alkaline and saline diaphoretics .—The salts of the alkalies am 

frequently used to promote perspiration. Acetate and carbonate of ammonias 
alkaline citrates and tartrates*, of potash, turn- 

employed- pl this puiposeln fevgrgsj 

8. jintitnaqifi ttepip nrnftW*—The liquefacient operation of antimonials 
has been already referred to (see ante, pp. 175 and 184). Diaphoresis is one 
of its consequences. We use this group of diaphoretics in febrile and inflam- 
matory cases. It is preferred to the opiate diaphoretics when there is inflam¬ 
mation or congestion of the brain, or a tendency to either of these conditions. 

4. Opiate diaphoretics. —Opium and its alkali morphia have a remarkable 
tendency to produce sweating. The former is often used as a diaphoretic, 
commonly in the form of Dover’s powder, when no disorder of the brain 
exists; and especially when an anodyne is indicated. When the stomach is 
very irritable, an opiate diaphoretic is prefprrcd to an antimoniai one. In 
rheumatism and slight catarrhs, Dover’s powder proves highly serviceable. 
In diabetes and granular disease of the kidneys, it is the best sudorific we 
can use, especially when conjoined with the warm bath. 1 Opiifln and camphor 
form a serviceable aqdoriiic compound when the surface is cold, as in cholera. 

5. Oleaginous and resinous diaphoretics. —This group includes a large 
number of substances, some of which owe their activity to volatile oil, as the 
Labiatee and the kauraceae ( e. g. sassafras and camphor); others to resin, as 
mezereon and guaiacum; while some contain both oil and resin, as copaiva 
and the turpentines. The substances of this order possess stimulant properties. 
They probably act locally on the cutaneous vessels through the blood; for 
some of them ( e.g. copaiva) can be detected by their odour in the perspiration, 
and they occasionally excite a slight eruption on the skin. The diaphoretics 
of this group are useful in chronic rheumatism, secondary syphilis, and chronic 
cutaneous diseases. 

6. Alcoholic diaphoretics. —Alcohol and wine augment cutaneous exha¬ 
lation. » 

1 See Hr. Osborne’s paper, in The Dublin Journal of Medical and Chemical Science, Jan, 1834. 
Also Dr. Christison, On Granular Degeneration of the Kidneys, EdinB. 1839. 
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7. Ipecacuanha. —I believe the diaphoretic property of ipecacuanha to be 
considerably less than is commonly supposed. Dover’s powder owes its power 
of producing sweating almost exclusively to the opium which it contains. 

Diaphoretics are employed for various purposes, of which the following are 
the chief:— * 

1. To restore the cutaneous secretion when it has been checked by cold, 
and thereby to <|ieve the ill consequences of its suppression. The milder 
forms of disease, induced by what is familiarly termed “ catching cold,” are 
oftentimes successfully treated, by the use of diluents and diaphoretics. In 
catarrhal and rheumatic affections they are employed with great benefit. 

2. To promote the subsidence of diseases which naturally terminate by 
augmented cutaneous secretion or exanthematous eruptions; as in simple 
continued fever, the exanthemata, and interraittents. 

3. To produce determination to the surface in various maladies attended 
with coldness of the skin and congestion of internal organs. 

4. To antagonise other secretions. Thus diaphoretics are employed to 
check excessive secretion of urine (see ante, p. 126), and sometimes to 
relieve diarrhoea. Opium is a valuable agent in some of these cases; for, 
while it acts as a diaphoretic, it checks secretion from the kidneys and intes¬ 
tines : and hence in diabetes and diarrhoea it serves a two-fold purpose. 

5. To establish a substitute for .some other secretion. Both the skin and 

kidneys are engaged in the common function of eliminating water; and hence 
when the renal secretion is diminished or suppressed ,we endeavpur to relieve 
the system by the use of diaphoretics. In dropy from granular degeneration' 
of the kidney, the employment of warm-baths and Dover’s powder is frequently 
attended with great benefit. • 


Order 6. SlALAGOGA (oiaXaywya (?) ; from aiaXov, saliva r md uywyoc, 
eliciting or evoking ); -plgalagoga [■sTvaXayuya (?); from ztTvaXov, saliva, 
and oywycic).—Medicines which augment the secretion of saliva and buccal 
mucus arfe denominated sialagogues. 

Sialogogues are of two kinds: some produce their effect by direct application 
to the mouth; others are swallowed, and require to be absorbed before they 
act as such.jgThe* former are called topical sialogogues; the latter are the 
remote or specific sialagogues. 

Sub-order a. Topical Siai^agogues. —These are siajpgogues which are 
applied to the mouth. When used in a soft or solid state they are called 
masticatories [masticator ia,; from mas tiro, I eat or chew). They act on 
the mucous follicles of the mouth and the salivary glands/- Most sob'd or 
soft bodies, when chewed, increase the flow of saliva; but acrids do this in 
an eminent degree. The following is a list of officinal topical sialagogues:— 


Ckucimsims. 

Cochlearia Aruioraeia— liudu. 

SotAI»AC1S.E. 

Nicotiana Tabacum— Foli-i. 
Coxfositzb. 

Auacydus Pyrethrum— Radix. 


ThYMELACE/E. 

Daphne Mczereum —Cortex rculicix. 
ZlSOlBEKACK.E. 

Zingler officinale— Rkizoma. 


In almost all parts of the world masticatories are more or less used. In 
the East Indies betel-nuts (the seeds of Areea Catechu) are chewed, with 
quicklime and the betfij leaf (4iie„ leaf Piper Betel). The Indians have a 
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notion that these substances fasten the teeth, clean the gums, and cool the 
mouth. 1 In this country the masticatory commonly employed by sailors is 
tobacco. 

As the saliva is generally swallowed, masticatories do not confine their 
action to the mouth, but excite likewise the*stomach. Peron 2 was convinced 
that he preserved his health, during a long and difficult voyage, by the 
habitual use of the betel; while hit companions, who did <lot use it, died 
mostly of dysentery. For habitual i^se, and as mere sialagogues, mucilaginous 
and emollient mdfflicatories might be resorted tp, but we find that aerids of 
various kinds have always been preferred. Masticatories, as therapeutic 
agents, have been principally used either as topical applications in affections 
of the gums, tongue, tonsils, salivary glands, &c., or as counter-irritants in 
complaints of neighbouring organs, as in ear-ache,, rheumatism of the peri¬ 
cranium, affections of the nose, &c. The stronger masticatories, -a3 mustard 
and horse-radish, excite an increased discharge of nasal mucus and tears/as 
well as of saliva and mucus of the mouth. 

Sub-order fi. Specific or Remote Sialagogues. —Several substances 
have had the reputation of producing salivation or ptyalism by internal use. 
Of these, the preparations of mercury (see a tile, p. 184) are the only ones dn 
which much reliance can be placed, and even they sometimes disappoint us." 
The preparations of gold, of antimony (see ante , p. 184), and of iodine (see 
ante, p. 182), occasionally have this effect. The continued use of tie 
hydrocyanic or nitric acid has, in several instances, produced salivation. In 
poisoning by foxglove the same has been observed. Lastly, nauseants 
increase the secretion of saliva. Mercurials are given in certain diseases to 
excite ptyalism, and in some cases it is necessary to keep up this effect for 
several weeks. It is not, however, supposed that the salivation is the cause 
of the benefit, derived, but an indication that the constitution is sufficiently 
influenced by the medicine. 

Order 7. Cholagoga (x<A«y&>ya; from x°^'h bile, and dywyde, nUcitine/ 
or evokin;/). —Medicines which promote the secretion or excretion of. bile are 
denominated chola<jo<jues. 

It is probable that most, if not all, drastic purgatives incfeasejlie secretion 
and excretion both of bile and pancreatic juice, by irritating (JPPbpening of 
the ductus choledochus in the duodenum; just as certain substances, taken 
into the mouth, provoke an increased discharge of saliva, by irritating the 
mouths of the salivary ducts. Graaf 3 says, that if a purgative be administered 
to a dog, and, wljjpn it is beginning to operate, the abdomen be laid open, the 
bile and pancreatic juice will be observed flowing into the duodenum. 

The agents before noticed under the name of liquefacients (see ante , 
p. 175) probably increase the secretion of bile in common with the other 
secretions. 

The term cholagogue, however, has been more particularly applied to 
substances which have been sup$$sed to have a specific influence in promoting 
the secretion or excretion of bile. Mercury, aloes, rhubarb, and taraxacum, 
have been considered to possess this property. 


1 Ainslie’a Materia JmUea. 

• ^ Voi/aye anx Terrea Analralea , Paris. 

3 BurtjicT, Traili Element, tie Mat. Med. t. iii. p. 1252, 2ude ed. 
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Cholagogu.es are employed to promote the secretion and excretion of bile 
in m alad ies in which these functions are defective, and generally in torpid 
conditions of the portal system. 

Order 8. Dxurbtica (2«>v/»irp.'d • from fod, throughly, and obptinnd); 
uretica (oi/ptinKa; from ovptio, I make water ); urinalia .—Medicinal agents 
which promote tjje secretion of urine are called diuretics. 

The following is a list of the officinal diuretics:— * 

1. VEGETABLE. 


Menispermace*. 

Cissampelos Pareira— Radix. 

Crucifer*. 

Cochlearia Armoracia— Radix. 

“ officinalis— Herba. ' 

Sinapis nigra— Semina. 

“ alba— Semina. 

Poj.ygai.ace*. 

Polygala Senega— Radix. 

Guttifer*. 

Hebradendron — (?)— Gummi-resina Gam- 
Rutace*. [ bogus . 

Barosma j plurimie species— Folia ( Buchu ). 
Leguminos*. 

"Copaifera; plurimse species— Oleo-retina. 
Cytisus scoparius— Summitates. 

Myrtace*. 

Melaleuca minor— Oleum Cajuputi. 

UUBELUFER*. 

Petrosclinum sativum— Radix. 

Daucus Carole— Fructus. 


Composite. 

Taraxacum Dens-Lconis— Radix. 
Pyrolace*. 

Chimaphila nmbellata— Folia. 

Eric-ace*. 

Arctostapbylos Uva-nrsi— Folia. 

Solanace*. 

Nicotians Tabacum— Folia. 
Scrophularjaceas. 

Digitalis purpurea— Folia. 

Piperack*. 

Piper Cubeba— Fructus. 

Conifer*. 

Pinus; plurimm species —Oleum terebinthina. 
J uniperus communis —Oleum volatile. 
Melantuace*. 

Colchicum autnmnalc— Cormus. 

Liliace*. 

Squills maritima— Bulbas. 

Asparagus officinalis— Radix. 


Alcohol. | Vinum (Rlienanum). | Spiritus atheris nitrici. 

2. ANIMAL. 

Cantharis vesicatoria. 

3. INORGANIC. 

Alkalina (see ante, p. 176). I Aeida minertdia dilnta (sec ante, p. 170). 

Salia neutra et media (sec ante, p. 178). | Mercurialia cl ontimonialia (see ante, p. 184). 

Sapo. Aqua. 

lodica et bfOMica (sec ante, p. 182). 

There are two principal modes of promoting the secretion of urine : the 
one direct, the other indirect. The indirect method consists in augmenting 
the quantity of fluids taken into the stomach, or in removing auy cause which 
checks the secretion. The direct mode is to stimulate the Sidneys by means 
which specifically affect these organs. These means are the diuretics properly 
so called. 

The quantity of urine secreted in the healthy state is liable to considerable 
variation. Temperature, season of the year, climate, time of day, quantity of 
fluid consunfed as drink, state of health, &e., are among the common 
circumstances modifying this secretion. Whenever an unusual quantity of 
aqueous fluid is taken into the system, the kidneys are the organs by means 
of which the excess is, for the most paid, got rid of. If the customary 
discharge from the skin«or lungs be checked, by cold, for instance, the kidneys 
endeavour to make up for the deficiency of action in the other organs. Thus 
in winter and in cold animates, more uriiifc is secreted than in summer and in 
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hot climates. Again, if transpiration be promoted, as by external warmth, 
the secretion of urine is diminished. Hence, when we wish to augment the 
renal secretion, diluents should be freely administered, and the skin kept cool. 

Mr. William Alexander 1 endeavoured to determine, as nearly as possible, 
the relative powers of different diuretics; and he has given the following 
tabular views of his results:— 


A Table of the different quantities of urine always discharged in an equal time; vie. from nine 
o'clock in the morning till two o'clock in the afternoon, when an equal quantity of the same 
liquid was drunk, but with different diuretics, in different quantities, dissolved in it. 


By tbj. 5vijss. of simple infusion of bobea tea, standard . 15 4 0 

Ditto, with 3ij. of salt of tartar . 22 7 2 

“ 3ij. of nitre . 22 0 0 

“ 4 drops of oil of juniper..... 30 3 0 

“ 3j. of salt of wormwood. 19 7 li 

" 5>j. of Castile soap. 19 1 1 

“ a teaspoonful of spt. nitr. dulc. 17 6 11 

“ 15 drops of tine, cantharides. 16 4 0 

“ 3>j- °f sal. polychrest. 16 3 0 

“ 3 SS - °f nv & urs i . 16 1 01 

“ 5j. of magnesia alba . 15 5 0 

" 3ij. of cream of tartar. 10 2 01 


A Table if the different quantities of urine evacuated in the same space of time, after drinking the 
same quantity of different liquors. 3 “ 9 

By ibj.Jvijss of weak punch, with acid . 21 2 3 

“ new cow whey . 18 6 0 

“ dccoct. diuret. Pharm. Edin. 17 5 0 

“ London porter . 16 7 0 

“ decoct, bnrdan. Pharm. Edin. 14 7 0 

“ warm water gruel . 14 6 2 

“ small beer . 13 7 1 

“ warm new milk . 11 7 0 


These tables are to a certain extent useful; but as diuretics act very 
unequally at different times, and cannot, therefore, be relied on, the value of 
Mr. Alexander’s experiments is considerably diminished. 

By augmenting the secretion of urine we diminish the quantity of blood in 
the blood-vessels; and thus create thirst and promote absorption from the 
serous cavities. # 

There is reason to believe that all diuretic medicines, strictly so termed, 
become absorbed, are carried in the blood to the kidneys, and are there 
eliminated, either unchanged or more or less altered. I have already (see 
ante, pp. 101—$02) enumerated the medicinal agents which have been 
detected in the urine. To the list before given may be added the following, 
which, according to Dr. Yetter, 2 pass off by urine:— 

Asparagin. I Acrid matter of cubebs. I Balaam of copaiva. 

Almost all astringents. | | Veratria. 

We must not, however, imagine that every substance which can be detected 
in the urine is a diuretic, for in some instances this is evidently not the case ; 
and, on the other hand, there are several medicines whose active principles 


1 Experimental Essays, Edinb. 1768. 

1 Pharmaceutischcs Central Blattfur 1837, p. fill- 
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•are supposed to excite au increased flow of urine by absorption and local 
contact with the renal vessels, but which cannot be recognised in this secretion 
on account of the absence of any known sensible or chemical characters by 
which these principles can be readily detected. 

It is probable that all agents which prove diuretic by their direct 
stimulant influence over the kidneys do so by their topical action on these 
organs (see p.'110). It follows, therefore, that in order to enable them to 
reach the kidneys they must be administered either in solution or in such a 
condition that they may become dissolved in the fluids of the gastro-intestinal 
canal. Moreover, the solutions should bo very dilute ; otherwise, instead of 
becoming absorbed, they act as cathartics (see ante , p. 92). I have before 
referred to Laverau and Millun’s experiments with tartarized soda (see ante, 
p.<180). When solution^ of this salt caused purgation, they did not become 
absorbed : on the contrary, solutions which did not purge became absorbed 
and rendered the urine alkaline. 

Mr. Bowman 1 considers that “ the parts concerned in the secretion of 
that portion of the urine to which its characteristic properties are due (the 
urea, lithic acid, &e.)” are the uriniferous tubes and their plexus of capillaries; 
and that the Malpighian bodies are “ au apparatus destined to separate 
from the blood the watery portion.” Diuretic medicines, he says, “appear 
to act specially on the Malpighian bodies; and various foreign substances, 
particularly salts, which, when introduced into the blood, pass off by the 
urine with great freedom, exude, in all probability, through this bare system 
of capillaries. The structure of the Malpighian tubes indicates this; and 
also, as far as they are known, the law s regulating the transmission of fluids 
through organized tissues, modified in their affinities by vitality.” 

The uncertainty of the action of diuretic medicines in the cases in which 
their influence is especially desired—namely, in dropsies, is w ell known to 
every practitioner. Now, in a very large majority of cases, dropsy arises 
from organic disease of the heart, kidneys, liver, or lungs; and to the influence 
of these maladies must be referred the failure of the so-called diuretics to 
augment the secretion of urine. “ If,” says Dr. Barlow, 2 “ a sufficient 
quautity of w'ater cannot be received into the small intestines, or the circuit 
through the portal system in the vena cava asccndens, or thence tlirough the 
lungs and heart into the systemic circulation, be obstructed ; or if there be 
extensive disorganization of the kidneys, the due secretion of urine cannot be 
effected.” 

When the obstruction exists in the portal system, medicines calculated to 
relieve this should be conjoined with the diuretics, whoje operation they 
greatly promote. Hence the efficacy in these cases of administering mercurials 
(as blue pill or calomel) with diuretics. So also active cathartics sometimes 
augment the secretion of urine and aid the operation of diuretics by irritating 
the mouth of thq ductus communis choledicus, causing an increased discharge 
of bile aim pancreatic juice, and thereby relieving a congested state of the 
liver. « ■ 

When the obstruction exists in the chest (heart or lungs), the operation of 
diuretics is aided by agents, such as digitalis, which tranquillize the action of 
the heart. 


Phil. Trans, for 1843. 


2 ('up’s Hospital Reports, Oct. 1844, p. 307. 
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Considered with reference to their chemical properties or to the nature and 
effects of tlicir active principles, the diuretics may be arranged in the following 
groups:— 

]. Aqueous diuretics. —Aqueous drinks promote diuresis indirectly, when 
the skin is kept cool, as I have before mentioned. 

2. Alkaline and saline diuretics. —This group includes the alkalies and 
the alkaline and earthy salts. 

The alkaline salts which contain a vegetable acid appear in the urine in the 
form of alkaline carbonates (see ante, pp. 179 and 180). 

I have already stated that when saline substances are employed as diuretics 
they should be given in the form of dilute aqueous solution, as strong solu¬ 
tions act as cathartics. Liebig 1 states that the saline contents should be less 
than those of the blood, which contains from f to 1 per cent, of chloride of 
sodium. 

3. Iodic and bromic diuretics. —The iodic and bromic compounds are 
seldom used as diuretics. 

4. Mercurial and antimonial diuretics. —Mercurials (especially blue 
pill, calomel, and bichloride of mercury) are frequently given in conjunction 
with the diuretics properly so called. They are useful by their influence over 
the portal circulation and as sorbefacients. Antimonials are seldom adminis¬ 
tered as diuretics. 

5. Acid diuretics. —The dilute mineral acids sometimes act as diuretics 
(see. ante, pp. 170—174). Dalton 2 found that vinegar diminished the 
secretion of urine. 

(i. Sedatire diuretics. —This group includes tobacco and foxglove, whose 
power of reducing the force and frequency of the heart’s action has been 
already referred to (see ante, p. 227). The diuretic effect has been referred, 
by Dr. Paris, 3 to their sedative operation. For, as the energy of absorption 
is generally in the inverse ratio of that of circulation, it is presumed that all 
means which diminish arterial action must indirectly prove diuretic by 
exciting the function of absorption. I have already explained how, in cardiac 
dropsy, foxglove may promote the diuretic effect of other substances (see ante, 
p. 25*2). 

7. Bitter acrid diuretics. —To this group belong squills, colchicum, 
common broom, &c. These agents, in an over-dose, readily occasion vomiting. 
They ow T e their activity to an acrid principle, which operates, through the 
circulation, on the renal vessels as a local stimulant or irritant, and in this 
way proves diuretic. According to my own observations, common brooinless 
frequently fails A prove diuretic than most other agents of this class. 

8. Acrid diuretics whose active principle is volatile oil. —A considera¬ 
ble number of diuretics are referable to this group, as the cruciferous diuretics, 
buchu, copaiva, cajuputi, turpentine, juniper, and cantharides. The volatile 
oil is absorbed, and is carried by the blood to the kidneys, on which it acts 
topically as a stimulant. 

9. Alcoholic and ethereal diuretics. —This group includes alcohol, wine, 
and nitric ether. 

1 Researches on the Motion of the Juices in the Animal Body, Mnd. 1848. 

2 Memoirs of the Literary and Philosophical Society of Manchester, 2d series, vol. v. Lund. 1831. 

3 Pharmacologia, 9tli edit. p. 220, 1843. 
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Diuretics are employed for various purposes, of which the following are the 
principal:— 

1. To restore the healthy action of the kidneys in diseases, generally in 
which the secretion of urine is diminished. 

2. To promote the absorption of dropsical effusions. In most dropsies the 
renal secretion is diminished; and the obvious indication, therefore, is to 
augment this secretion in order not only to prevent further effusion, but also 
to promote the absorption of the fluid already effused. With this view 
diuretics are administered; but, as I have already observed, they frequently 
fail to augment the quantity of urine (see ante, p. 252). In the dropsy 
which follows scarlatina, the saline diuretics (especially nitrate of potash) with 
purgatives (jalap and bitartrate of potash) in general prove successful. In 
dropsy dependent on granular diseases of the kidney, diuretics (digitalis, 
colchicum, and cantharides) are, in the early period of the disease, of benefit. 
They should be preceded by, or alternated with, hydragogues (elaterium or 
jalap and bitartrate of potash), diaphoretics (Dover's powder), and warm- 
bathing. With the exception of warm-bathing, the same plan may be 
adopted for the relief of dropsy arising from cardiac disease. 

3. To promote the elimination of poisonous agents from the system (see 
ante, p. 159). 

4. To augment the elimination of water, and thereby to enable the urine 
to keep in solution the solid constituents of this secretion, as well as to act as 
a solvent for calculi contained in the urinary organs (see Lithica). 

5. To relieve inflammatory action. Saline diuretics form part of the 
antiphlogistic treatment employed in inflammation. 

2. Diminishing secretion. 

* (Sistentia ; Keprimcntia; Cohibentia; imtrxertKil.) 

These are the remedies for fluxes. Considered with regard to the nature 
of their effect, they are of three kinds,—cerebro-spinals, astringents, and acrid 
stimulants. 

a. Cerehro-spinalia .—Of the cerebro-spinal agents which check secretion, 
opium and its active principle morphia are the most powerful and constant in 
their effects. Opium checks all the secretions except that of the skin, which 
it promotes. Linnaeus 1 excepts also the milk, menses, and lochiae. Sproegel 2 
asserts that though opium checks the excretion of bile and urine, it does not 
diminish their secretion; for, in animals to whom he had administered opium, 
he found the ductus choledicus filled with bile, though the.fscces, like those 
of jaundiced persons, were scarcely coloured; and the bladder filled with urine, 
although none had been passed for three days. But though opium checks 
the excretion of bile and urine, it undoubtedly also diminishes the secretion 
of these fluids. 

Opium or'tyorphia is employed to check profuse secretion in bronchial, 
gastric, intestinal, and renal fluxes; for example, catarrh, diarrhoea, diabetes, 
and hydruria. It is adapted for fluxes attended with an irritable condition of 
organs. 

1 Amcen. Acad. viii. 298. ‘ 

s Quoted by Dr. C. A, Ojiristeu (Opium kistorice, chemice, atnue pharmacologies invettigatum, 
Vindobome, 1820). 
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Astringentia. —The astringents employed for checking secretion include 
most of the topical astringents already mentioned (see ante, p. 158), the mineral 
acids (sQ&an/e, p. 170), and the astringent tonics (see ante, p. 209). 

They act topically on the secreting organ—either directly, by application 
to the part, or indirectly, by absorption. They are most effectual when they 
are applied directly to the secreting organs (see ante, p. 158). They are 
much less so when applied to a distant part; for, though they become 
absorbed and are carried by the blood to the secreting organ, they undergo 
some chemical change in their passage by which their astringent influence is 
oftentimes considerably diminished. 

The astringents check fluxes by their chemical influence over the tissues. 
They constringe the relaxed vessels. They are, therefore, adapted for asthenic 
fluxes attended with a weak or lax condition of the .affected parts. They are 
employed in broncliial, gastric, intestinal, renal, urethral, and vaginal fluxes 
and in profuse perspiration. In bronchorrhoea, the most frequently employed 
astringents are the sulphate of zinc and acetate of lead; in pyrosis, the 
trisnitrate of bismuth; in diarrhoea and dysentery, the vegetable astringents 
(see ante, p. 209), acetate of lead, and sulphate of copper; in hydruria, 
sesquic-hloride of iron; in urethral and vaginal fluxes, the preparations of 
iron and zinc; in profuse perspiration, sulphuric acid; in cystorrhcea, uva 
ursi. 

y. Stimulantia. —The acrid stimulants used for cheeking secretion belong 
to the ethereal-oily and the resinous stimulants before noticed (see ante, pp. 
219 and 222). Volatile oil and resin are their active constituents. These 
become absorbed, and are carried by the blood to the secreting organs, on 
which they exercise their influence. 

The stimulants are employed to check secretion from the mucous surfaces 
in asthenic fluxes originating from inflammation; though sometimes, instead 
of curing the disease, they augment irritation and inflammation. In what 
way they operate as remedies for fluxes is very uncertain. Dr. "Williams 1 
thinks that “ it is probably in removing congestions by causing determination 
of blood, which excites contraction, and improved tone of the capillaries of 
the part.” (See Repellents, ante, p. 159.) 

The acrid stimulants are more likely to prove beneficial in repressing 
secretion when the irritation or congestion is slight; but when this is violent, 
or when inflammation is present, they are apt, to aggravate the malady. 

In diarrhoea, the aromatics (see ante, p. 221) are used to check secretion; 
in bronchorrhoea, balsams of copaiba and Peru; in gonorrhoea and leucorrhoea, 
cubebs, balsam oilpopaiba, the terebinthinates, and cantharides; in cystorrhroa, 
buchu. 

1 Principles of Medicine, 2d edition, p. 236, Lond. 184S. —Dr. Williams (p. 198) observes 
that “ the influence of stimulants on congestion may be illustrated by tbe microscope. A solution 
of capsicum applied to a frog’s web, congested after previous irritation, causes an enlargement of 
the arteries, an increased flow of blood; and, in some instances, canses the vessels to contract 
afterwards to their natural size, so that the congestion is completely removed: in that case the cure 
is complete. In other instances, however, the stimulants fail to clear the congested vessels : the 
enlarged arteries pour in more blood; but this, not overcoming the obstruction, increases the 
hypertemia, and, as we shall afterwards see, may convert it into inflammation. Thus it appears 
that stimulants as well as astringents, though occasionally proving remedies for congestion, 
sometimes tend to increase it.” 
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8. Altering the quality of the secretions. 

(Eccritica iflternntia vel alloiotica.) 

It is but seldom that, our sole object, in affectjng the secretions, is that of 
altering their quality: usually we also desire to augment or lessen them; and 
the agents which do this likewise produce a change in the quality of the 
secretions. 

We endeavour to alter, the quality and improve the condition of the 
secretions in all diseases in which these present a morbid character; and we 
usually attempt this by agents which likewise augment the secretion. 

But the altered condition of the secretions in some cases gives rise to 
certain inconveniences and secondary disorders, the prevention or relief of 
which is the special object of the agents which are administered to alter the 
quality of the secretions. It is frequently an indication to attenuate the 
secretions and to render them more fluid. Thus we endeavour to effect this 
in bronchial affections when the mucus is very viscid and clogs up the 
tubes; in acne punctata, in which the thick sebaceous matter accumulates 
in the follicles and gives rise to induration and suppurative inflammation ; 
aud when there is reason to suspect the existence of inspissated bile or a 
gall-stone. 

In most of these cases we employ agents which increase, as well as alter the 
quality of, the secretions. 

The only order of alterative eccritics which it will be necessary to notice 
separately is one including agents employed to modify the qualities of the 
urine for the relief of stone and gravel. 


Order 9. Lithica (XtOuca; from \Woc, a stone or urinary calculus). 
Medicines for the stone and gravel.—Under the name of lithics are included 
medicines which counteract the predisposition to the formation of urinary 
calculi, or which are employed with the view of effecting the solution or 
disintegration of urinary concretions within the body. 

Medicines which counteract the predisposition to the formation of calculous 
concretions iff the urinary organs” arc called by Dr. A. T. Thomson, 1 ant Hit hies 
(antilit kica). 

Solvents for the stone are usually denominated lithontriptiea or (more correctly) 
lithmthryptica (from XWns, a stone or urinary calculus , and Bpvrrructlc, from Bpbrrrto, 1 
break or crush). Pliny 2 terms them saxifraaa (from saxum, a stone, and frango, I break). 
They might with more propriety be termed lithonlytica (from \i6os and Xbio, 1 dissolve 
or break up). k 

The constituents of urinary concretions, for the prevention or removal of 
which lithics are administered, are the following:— 


Lithic or uric acid. 
Lithate of ammonia. 
Oxalate of lime. 


Cystic oxide. 
Xanthic oxide. 
Carbonate of lime. 


Phosphate of lime. 
Phosphate of magnesia and 
ammonia. 


* 

The following is a list of medicinal agents used as lithics:— 


1 Memmte of Materia Medina and Therapeutics. 

2 Ristoria. Nuturalis, lib. xxii. cap. 30. 
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Papatbbacr*. 

Papaver somniferum— Opium. 
ItOSACKiE. 

Alchimilln arveusis— Herba. 
IJmbelmfeiue. 

Daucus Carota— Fruclus. 


VEGETABLE. 

Ericaceae. 

Arctostaphylos Uva UrBi— Folia. 
Urticaceao. 

Parietaria officinalis— ’Herba. 
CONIFEB/E. 

Piuus; pliirima! species— Terebinth-in a. 


Astringeutia vegetabilia ] . 209-10). ^ c !‘] ura b . c,lzoic ] lm ( 8< * «*<*. 1>-172). 

Arnara vegetabilia )' 1 ' Acidum cinnamicran. 

Acida vegetabilia (see ante, pp. 170—175). Acidum maiicam. 


INORGANIC. 


Aqua. 

Acida mineralia (see ante, pp. 170—175). 
Acidum carbonicuin. 

Alkalina (see ante, pp. 17G—178). 

Sapo. 

Lithiae carbonas. 


Borax. 

Sodas phosphas. 

Salia noutra vegetabilia (s eaante, pp. 178— 182). 
Plumbi nitro-saccharas. 

Aquae minerales (Malvern ; Vichy). 


Diuretica (see ante, p. 250). 

In the treatment of litliiaais two objects require attention: one is the 
prevention of calculous depositions within the body; and the other is the 
removal of the already deposited matter. The second object is attempted by 
means, some of which are medical, others surgical: the latter will of course 
not require notice here. 

The preventive treatment of lithiasis varies somewhat according to the che- 
micaJ nature of the urinary deposit; but in a general way it may be said to consist 
in a strict attention to diet mid regimen, the promotion of the cutaneous func¬ 
tions, the regulation of the condition of the stomach and bowels, and the 
employment of lithics or medicines which, by their special influence over the 
urinary organs and the urine, prevent the formation of urinary deposits. . 

Lithics, considered with reference to their influence over the urine, are of 
three kinds,—diuretics, alteratives, and solvents. 

1. Diuretic litliicn .—Medicinal agents which possess a diuretic quality 
have long been celebrated in the treatment of stone and gravel. 

In some cases they appear to act by increasing the quantity of water 
secreted by the kidneys, and thus, by rendering the urine more dilute, 
enable this secretion to retain in solution its solid constituents. In other 
cases they appear to give relief by promoting the secretion of lithic acid, 1 
which, in some c«*es, appears to act as a sort of materies morbi (Prout). 
In this way Dr. Front 2 thinks that “the good effects long ascribed to certain 
remedies of the active diuretic kind may be probably explained; such remedies 
appearing to possess the power, when given in favourable conditions of the 
system, of exciting the kidneys to separate large quantities of lithic acid; 
and in this way, by bringing about an artificial crisis, to produce great and 
immediate benefit.” 

The efficacy, in the lithic acid diathesis, of a mixture of turpentine and 


1 The existence of lithic acid in the blood in gout, and its diminution or absence in the urine 
immediately preceding the gouty paroxysm, has been recently proved by Dr. Gatrod {London 
Medical Gazelle, Feb. 05, 1848). 

2 On the Nature and Treatment of Stomach itud Urinary Diseases, .qi edit. p. 227, 1840. 

VOL. 1. S 
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opium, 1 of muriatic acid and opium, 2 of the fruit (commonly called seeds) 
of the wild carrot, of the parsley breakstone ( Alchimilla arvensis), of 
spiritus setheris nitrici, of spiritus juniperi composites, &c., may thus be in 
part explained. The beneficial effect, of colckicum in gout has been ascribed 
to its causing the secretion of lithic acid. 

2. Alterative lithics. — These are agents which alter the chemical 
qualities of the urine, and thereby prevent the formation of urinary deposits. 

Some of them affect the urine by a direct chemical agency; that is, they 
become absorbed, are eliminated in the kidneys, and thus directly alter the 
chemical properties of the urine (see ante, p. 101). The alkaline and saline 
lithics act, in part at least, in this way; as do probably the acids also. 
Dr. Prout 3 states that "fluids containing the malic acid seem to possess pecu¬ 
liar powers in arresting the deposition of the. phosphates in some individuals.” 
Hence the beneficial influence, in many instances, of eider and perry. To 
this acid Ire also ascribes the solvent powers of Alchimilla arvensis. 4 

Some, on the other hand, indirectly alter tin- chemical qualities of the 
urine by the changes they effect in the vital processes of the animal economy. 
They modify the primary or secondary iissimilation processes either by their 
influence over the nervous system or otherwise. Opium and vegetable bitters 
oftentimes prove beneficial in deposits of the triple phosphates: the former 
allays nervous irritation; the latter is calculated to relieve debility. 

8. Lithunlytics; Lithonthryptics or Lithontriptics „■ Haircuts for the 
stone. —These have been employed in two ways—viz. by the mouth and bv 
injection into the bladder. 

a. Lithonlytics by the mouth. 

“ A perfectly healthy condition of the urine,” says Dr. Prout, 5 “ is not 
only one of the most natural, but probably also one of the. most powerful 
solvents for all the ingredients likely to exist in urinary calculi (hat we can 
hope to possess. So satisfied am I of the general truth of this remark, that, 
my belief is, that there is scarcely any form of stone that would long bear the 
continued action of healthy urine wit hout becoming more or less dissolved or 
disintegrated.” Admitting this to be true, it follow's that the most rational 
mode of effecting the solution of urinary calculi is by promoting the copious 
secretion of healthy urine. 

In health the transparency of the urine is scarcely affected by the cooling 
of this liquid, a few nebula*, of mucus being alone deposited. When, 
however, the solid constituents of this secretion exist in an absolute or relative 
excess, the urine is either turbid when ^^pfed or becomes so on cooling. It 
is obvious, therefore, that in the latter state it is unfitted for acting as a 
solvent of urinary calculi, as it is already saturated. In such cases water 
becomes a valuable agent. It dilutes the urine, and enables it not only to 

1 Dr. Henry (Mr/h- Chirurg. Trans, vol. x. p. 136) says that a remedy apparently composed of 

turpentine and laudaupm has sometimes brought away several ounces of lithic acid in the course of 
a day or two. 1 t 

2 Opium is useful in these eases “not only ou account of its sedative properties, but from the 
property which it likewise possesses of increasing the secretion of lithic acid.” (Prout.) When 
the lithic acid is disposed to come away in the form of gravel. Dr. Prout advises the use of a 
combination of muriatic lucid and opium ; but w hen it is disposed to concrete he substitutes the 
liquor potassse for the acid. * 

3 Op. ante cit. p. 283. 

4 Philosophical Transactions for 1843, p. 8. 

5 Op. ante cit. p. 452. * 
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retain in solution, on cooling, the ordinary constituents of this secretion, but 
to act as a solvent of calculi. Hence, then, a copious use of aqueous fluids 
is an indispensable adjuvant of all lithontriptics. Even the long-continued 
action of large quantities of simple water on urinary calculi is capable 
apparently of disintegrating, and, in some cases, of dissolving them. 1 

Bourchardat 2 asserts that water is the best lithonthriptic, and states that 
great water-drinkers are never afflicted with urinary calculi. He also insists 
“that lithontriptics arc in general really and surely useful only when the 
urine remains limpid on cooling.” 

The great majority of agents employed as solvents for the stone are either 
acid or alkaline: the former being employed in phosphatic deposits; the 
latter in the litliic acid diathesis. But as healthy urine contains no free and 
uncoinbined alkaline or acid ingredient, Dr. Prout concludes that lithonlytics 
“ are to be sought for among a class of harmless and unirritating compounds, 
the elements of which are so associated as to act at the same time with respect 
to calculous ingredients, both as alkalies and acids.” 

At present no substance of this kind is known; but the solutions of the 
^super-carbonated alkalies, containing a great excess of carbonic acid, approach 
the nearest to them. 

These are used in two forms, either as natural mineral waters or as 
artificial soda and potash waters. Of the latter, “ the potash matters are 
preferable; and when the calculus is of the litliic acid variety, and the 
diathesis decided, from jss. to 5j- of the carbonated alkali, and as much of 
the tartnrized soda, may be dissolved in earli bottle, which may be taken 
twice a day with an equal quantity of warm distilled water. On the other 
hand, when the concretions consist of the phosphates, and the urine is 
decidedly alkaline, the alkali may be omitted altogether, and the compound 
may either consist of distilled water impregnated with carbonic acid gas, or 
occasionally some acid, as the nitric, may be substituted for the alkali” (Prout). 

Of the natural mineral waters those of Vichy 3 have been most noted for 
the cure of stone and gravel. They contain super-carbonate of soda, and, 
when taken internally, render the urine alkaline. The Malvern -water,— 
principally by its purity, partly also bv the minute quantity of alkali which it 
contains,—is useful in litliic acid deposits. 

Lime-water and soap have been much celebrated as solvents for urinary 
calculi. 4 They are the chief active ingredients in Miss Joanna Stephens’s 
Receipt for the Stone and Gfom |gc/. 5 Notwithstanding the favourable 

1 Chevallicr, Essai'Str la dissolution. de In gravel/e rt des ralcn/s de la vrssie. Paris, 1837 ; 
also, land. Med. Oca. vol. xx. p. 431. 

2 Nouveau Formulaire Magistral, p. 224. 3me edit. 1845, 

3 These waters, which were vaunted as solvents for stone by 51. Petit, have of late years been 
the subject of numerons discussions among French physicians (see Bulletin de. VAcademic Royate 
de Mededne, t. v. p. 60, for 1840; also, British and Foreign Medical. Review for October 1841). 
“ At the present time,” says M. Merat ( Supplement au Dictionnairc tlniv. de Matiere Medicate , 
P- 736, 1846), “ the patients at Vichy are divided into two parties : one, consisting of the gouty 
invalids ,, under the direction of M. Petit, who have faith in the waters; the other, under that of 51. 
PrnneUe, who are afraid of them. We believe,” adds M. 51erat, “that 51. Petit has given up his 
notions about the solution of gravel and calculi, and thnt he now holds the same opinion as his 
master [51. PrnneUe], that the Vichy waters merely cause the expulsion of urinary concretions.” 

^ 4 See Dr. Whytt’s Essay on the Virtues of Lime-Hater and Soaji in the Cure of the Stone , 
Edinh. 1752.—He relied on about an ounce of Castile soap and two or three pints of lime-water 
in the course of twenty -four hoars. * 

" As this lady acquired no slight fame by her inode of treatment, a great desire was manifested 
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reports to the contrary, 1 it appears to me that no rational ground of hope can 
now be entertained that lime-water is capable of dissolving urinary calculi in 
the kidneys or bladder ; but there is abundant evidence to prove that patients 
afflicted with the uric acid diathesis have sometimes experienced extraordinary 
benefit from its use. 2 Chevallier 3 accounts for its efficacy in the treatment 
of gravel and stone by the circumstance of the combination of the lime With 
■Uric acid forming a very soluble salt, viz. urate of lime; and he even thinks 
that lime-water may be useful in phosphatic calculi, either by depriving them 
of a portion of the uric acid which they contain, and thus rendering them less 
dense; by decomposing the aminoniacal salt which enters into the composition 
of some; or by acting on the animal matter which holds the molecules of 
these calculi together. 

Borax and phosphate of soda are other lithonlytics which have been used 
in consequence of their solutions acting as good solvents for lithic acid. 

The acids likewise have been used to modify the renal secretion. Though 
they are secreted by the kidneys in combination with a base (see ante, p. 173), 
and do not, therefore, react in the urine as free acids, yet they are occasionally 
useful in calculous complaints. 

In conclusion it may be observed, that while in several instances marked 
benefit and relief has been obtained by substances administered by the mouth 
under the name of lithonthryptics, no confidence can be placed in the solvent 
powers of any agent hitherto employed. , The relief obtained in several 
instances has been derived, not from the solution of the calculi, but from the 
diminution of pain and irritation in the urinary organs. 

It deserves also to be noticed that all the medicines wliich are reported to 
have been successfully administered by the mouth for the solution of urinary 
calculi, belong to the class of alkaline substances; and that the secret of 
their success seems to have been their plentiful dilution with aqueous liquids. 
Provided this be attended to it is probable that the carbonated alkalies are as 
good lithonlytics as the caustic alkalies, while they are much less obnoxious 
to the digestive organs. 

P. Lithonlytics injected into the bladder.—The direct and certain mode 
of bringing solvents in contact with calculi contained within the bladder is 
by injection. But the objection to this mode of proceeding is, that the 
introduction of chemical agents, sufficiently strong to exert much influence 
over the calculi, into the bladder, would be attended with dangerous irritation 
to the vesical coats. This plausible objection has not, however, in all cases 

to know the nature of her remedies, whir'll she offered to discover on the payment of a suitable 
reward. A committee of professional men was appointed to examine the efficacy of her treatment, 
and her medicines were given to patients known to have calculi. The report made by the 
committee ( Gentleman's Magazine for 1740, vol. x. p. 185) as to the effects was so favourable, that 
Parliament was induced to grant a reward of £5000, a notice of which appeared in the London 
Gazette of March 18, 17391 (D’Escherny, A Treatise of the Causes and Symptom of the Stone, 
1755.) Hie essential parts of her remedies were lime (prepared by calcming-wgg-shells and snails), 
soap, and some aromatic hitters, viz. camomile flowers, sweet fennel, parsley, burdock leaves, Sc. 

( Gentleman’ll Magazine for 1739, vol. ix. p. 298). That the patients submitted to treatment 
obtained relief by the remedies employed cannot, I think, be doubted, bat no cure was effected; 
that is, no calculus was dissolved, for in the bladder of each of the four persons whose core was 
certified by the trustees, the stone was found after their death (Alston’s Lett, on the 1 (at. Med. 
vol. i. p. 288, Loud. 1770). , . , 

1 Chevallier, Load. Med. Gaz. vol. lx. p. 460. 

s Van Swieten’s Commentaries upon Boerhaavd's Aphorisms, vol. xvi. p. 299. 

3 Zend. Med. Gaz. vol. xx.jp. 584. 
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been found to hold good. On the contrary* lithonlytic injections into the 
bladder have, in. some instances, allayed irritation. 

The substances which have been employed in this way are—lime-water, 
alkaline solutions, acid solutions, and a solution of nitro-saccharate lead. 
Mf, Ure 1 has proposed to employ a solution of carbonate of lithia. 

In several instances lime-water lias been introduced into the bladder without 
inconvenience; and, in one instance, 2 it appears to have been successful, as 
it is stated that no relic of the stone was left.- In this case about five ounces 
of lime-water were introduced twice daily for ten weeks. 

Alkaline solutions have also been used, and, in some cases, successfully. 
In one instance, 3 4 from three to six ounces of a solution of caustic potash, 
which hardly produced a feeling of warmth in the mouth at 98° Fahr., was 
introduced twice daily, and is said to have effected a perfect cure. In another 
case,* a solution of 115 grains of bicarbonate of soda to the wine pint of water 
rendered the fragments of an uric acid calculus so friable that very slight 
pressure was sufficient to break them. 

Water, acidulated with hydrochloric, sulphuric, or nitric acid, has been 
tried in several instances, and, in some, with success. Sir B. Brodie 5 
employed water acidulated with two or two and a half minims of nitric acid 
to every ounce of distilled water. The injection was used for from fifteen to 
thirty minutes every two or three days. The symptoms were relieved and a 
phosphatic calculus dissolved. In another case, 6 water containing a small 
portion of nitric acid (from To o-ths to T ^-„ths) has been injected with 
success. 

More recently. Dr. Jlosken 7 has used a solution of nitro-saccharate of lead. 8 
The solution consisted of one grain of nitro-saccharate of lead “moistened 
with five drops of pure saccharic aeid and dissolved in a fluid-ounce of 
distilled water/' The liquid thus obtained was bland, without any astrin- 
gency, but had a slight acid reaction. It decomposed phosphatic calculi, 
and caused the deposition of phosphate of lead. When injected into the 
bladder rendered morbidly irritable by the presence of stone, it was freely 
tolerated. 

Even simple water injected into the bladder daily for several months 
has appeared to have partially dissolved and disintegrated a phosphatic 
calculus. 9 

On the whole, it is obvious that sufficient success has been obtained by the 
injection of lithonlytic liquids into the bladder to warrant further experi¬ 
ments and perseverance in this method of treatment. 


1 Pharmaceutical Journal, vol. iii. p. 71. Carbonate of lithia is a constituent of several German 
mineral waters which have been found serviceable in affections of the urinary organs. One part of 
carbonate of lithia is soluble in 100 parts of water at 60° Fahr. 

s W, Butter, Method of Cure for the Stone, chiefly by Injections, 12mo. Edinb. 1754. 

* Bitter, in Hufeland’s Journal, Bd. xxv.; also, British and Foreign Medical Review, vol. xii. 
pp. 399—400, 1841. 

4 Camples Bendus, March 21,1842. 

* London Medical Gazette, June 18,1831. 

4 Comptes Bendus, March 21,1842. 

* Phil. Trans, for 1848. 

8 Nitro-saccharate of lead was thus prepared. Pulverized saocharyte of lead was dissolved in a 
sufficient quantity of cold dilute nitric acid (one aeid to nineteen water).' By filtration and gradual 
evaporation, amber coloured crystals of nitro-saccharate of lead were obtained. 

9 British and Foreign Medical Review, voK xii, p. 400. 
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Class IX. Genetica. Medicines acting on the Sexual Organs. 

Medicines which act on the sexual organs may be termed genetica 
(yivtrucd j from ytlvapat , / am begotten or / beget: whence ytvemc, origin.; 
generation). 

This class includes the medicinal agents supposed to affect the venereal 
orgasm, and those which act on the uterus. 

1. Affecting the orgasm. 

The existence of medicinal agents endowed with specific aphrodisiac or 
anaphrodisiac powers has been denied by some, and admitted by others. 
Most modern systematic writers on pharmacology have agreed with Dr. Cullen 1 
in the belief of the non-existence of agents of this kind; and, therefore, in 
recent works on Materia Medica, aphrodisiacs and anaphrodisiacs are, as 
distinct classes or orders, unnoticed. 

But it appears to me that Dr. Cullen’s opinion is scarcely supported by 
fact. That the sexual feelings and powers may be influenced directly or 
indirectly by substances taken into the stomach, cannot, I think, be doubted. 
The aphrodisiac property of phosphorus, for example, has been recognised 
both in man and the lower animals; and there is reason to believe that some 
other agents, as Indian hemp, act in the same way. The refrigerant and 
anaphrodisiac effects of nauseants and drastics are well known. 

Prom time immemorial a belief has existed in the aphrodisiac and 
anaphrodisiac properties of certain dietetical and medicinal agents ; 2 and though 
the popular opinion may be in many cases erroneous, there is reason to 
suspect that it has some foundation in fact. Such agents would probably 
prove more influential on the susceptible nervous system of inhabitants of 
warm than of cold climates. 

In practice, cases not unfrequcntly occur in winch aphrodisiac or 
anaphrodisiac agents are indicated, and in which medicinal substances are 
given with the view of producing the one or the other of these effects. It 
appears to me, therefore, that a brief enumeration of substances reputed to 
possess aphrodisiac or anaphrodisiac properties may not be uninteresting or 
useless. 

Order 1. Aphrodisiaca (aippoSioiaicd ; from a < f > pobioia , venery ).— 
Medicines which are supposed to excite the sexual feelings, or to increase the 
venereal powers, are called aphrodisiacs. 

Various odoraments, as musk, castoreuni, civet, and nmbergris, 3 have 
been employed as sexual stimulants. Several intoxicating agents, especially 
wine, Indian hemp, and opium, have been used as aphrodisiacs; but it is 
doubtful whether any of them increase the sexual powers, though they may 
inflame the imagination and excite desire : wine is well known to diminish 
them. Nux vomica appears to be a sexual stimulant. Spices (see ante, p. 
219); the alliaceous and cruciferous stimuli which contain the allyle oils (see 

1 Treatise of the Materia. Medina, vol. i. p. 171, Edinb. 1789. 

5 For a list of such substances, see Virey’s memoir Des Midicamem Aphroduiaques ett qSsSral, 
et en partietdier sur le Budaim. de la Bible, in the Ballet, de P/tarmacie, t. v. p. 198. 1818. 

a Prosper Alpinus (Be Medicim Mgyptiorum., lib. iii. cap. it.) states that the Egyptian women use 
unguents containing musk, ambergris, aloes, and civft, “ ad coenntibus voluptatem conciliandam.” 
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ante, p. 220); some of the resinous stimulants, as the turpentines and the 
fetid gum-resins; phosphorus; cantharides; emmenagogues, as borax and 
aristolochia; the chalybeates; and certain dietetieal substances, such as fish 1 , 
shell-fish, salt, and leguminous seeds, axe reputed aphrodisiacs, and some of 
them may, perhaps, under certain circumstances, occasionally act as such. 

Order 2. Anaphrodisiaca (avatj>poSunaKa, from &va$poSw(a, absence of 
the sexual feelings). —Medicinal agents which are supposed to take away or 
repress the sexual feelings are called anaphrodisiacs or antaphrodisiacs. 

Nauscants (as emetic tartar) and drastic cathartics act as anaphrodisiacs. 
Carbonate of soda and soda water are also said to possess similar properties; 
as well as hemlock. Camphor has been long in repute as an anaphrodisiac; 
and by the school of Salernum it was said that “ cgmphora per nares cas- 
trat adore mares." Trousseau and Pidoux 2 experienced temporary anaphro- 
disia from 36 grains of this substance. 

Many other substances are reputed anaphrodisiacs, but on insufficient 
evidence. Such are the aromatic labiate plants, coffee (which has been called 
potus caponum), cucurbitaceous plants, lettuce, &c. &c. 

2. Affecting the uterus. 

(Utcrina.) 

This division includes two orders of medicinal agents, emmenagogues and 
echolics. 

Order 3. Emmenagoga (tpfnjvaytoya, from tppiivta, the menstrual dis¬ 
charge, and ctywyoc, eliciting or evoking'); Menagoga. —Medicines which 
excite or promote the catamenia are denominated emmenagogues. 

As the suppression or retention of the catamenia may be occasioned by very 
different circumstances, no one agent can be expected to prove emmenagogue 
in all, or even in many case's. Deficient menstruation is rarely, perhaps, an 
idiopathic disease, but in general a morbid symptom merely; and therefore 
those agents which remove it must be relative, that is, must have reference to 
the disease which produces it. 

"When amenorrhcea coexists with anaemia, the most effectual ^emmenagogues 
are the chalybeates (see ante, p. 189). In most cases it will be found 
advisable to conjoin aloetic purges. In hysterical amenorrhcea unaccompanied 
by arueihia, ammonia, the fetid gum resins, castoreum, cubebs, &c., prove 
indirectly tsamenagogue. Here also aloetic purges frequently prove 
serviceable. vFlteii amenorrhcea occurs in plethoric habits, blood-letting and 
active cathartics act indirectly as emmenagogues. 

But the term emmenagogue is usually employed in a more limited sense,— 
namely, to indicate those substances wltich are supposed to possess a specific 
power of affecting the uterus, and thereby of promoting the catamenial 
discharge. There are, however, few bodies to which tliis definition can be 
strictly applied. Judeed, two reasons have led some pharmacological writers 

1 The popular notion that thoBe who live principally on fish are unusually prolific, appears to be 
erroneous. (See my Treatise on Food and Mel, p. 282.) 

■ Trails de Therapeulique, t. i. p. 48, Paris, 1836. These authors mention, as the characteristic 
of the anaphrodisia produced by camphor, “ l’impcrfection de l’erection.” 
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to doubt the existence of any medicines which can be properly termed specific 
emmenagogues,—namely, the uncertainty of all the means so named, and the 
uterus not being an organ intended for the excretion of foreign matters. 

The substances usually regarded as specific emmenagogues are, for the 
most part, medicines which, when taken in large doses, act as drastic 
purgatives. Such are savin, black hellebore, aloes, gamboge, &c. They 
excite the pelvic circulation, give rise to a sensation of bearing down of the 
Womb, especially in females disposed to procidentia uteri, increase uterine 
hemorrhage or the menstrual discharge when given during these conditions, 
and, when administered in chlorosis or amenorrhcea, sometimes bring on the 
catamenia. 

Stimulating diuretics extend their exciting influence by contiguous sympathy 
to the uterus, and thus often act as emmenagogues. Gin, which is frequently 
employed by females to excite the menstrual discharge, appears to act in this way. 
I have known abortion produced by cantharides given as an emmenagogue. 

Eue is a reputed and popular emmenagogue. It possesses cerebro-spinal 
properties, and has on several occasions produced miscarriage. 

Madder was a favourite emmenagogue with the late Dr. Home , 1 who declared 
it to be the strongest and safest known. 

Stinking goosefoot or slinking orache ( Chenopodium olidinn) is not un- 
frequently used by females as an emmenagogue. It is sold by herbalists, and 
is in sufficient demand to induce the herb-growers at Mitcham to .cultivate, it. 

Ergpt of rye possesses an unequivocal influence over the uterus. But it 
rather promotes uterine contractions than the menstrual function, though it 
has on many occasions been successfully employed in amenorrhcea. 

Borax is a stimulant to the uterus, and sometimes proves emmenagogue. 

Mercurials and iodide of potassium promote the catamenia in common with 
the secretions generally. 

Aristolochia was formerly in use as an emmenagogue. 

Okdee 4. Ecbolica (from Ufi6\u>v, a medicine which causes abortion 
Or the expulsion of the foetus ); abortiva; amblotiea (ap/3 \u>tikA) ■ 
amblothridia (ap(i\u>8pidiu). —Medicines which excite uterine contractions, 
and thereby promote the expulsion of the contents of the uterus, are called 
ecbolics. 

Ecbolics are essentially distinguished from emmenagogues by this circum¬ 
stance, that while the latter stimulate the vascular system of the utefns, the 
former excite the uterine muscular fibres. Ecbolics, therefore, promote the 
expulsion of substances contained in the uterine cavity; su^ii as the foetus, 
theplaoenta, hydatids, clots of blood, &e. 

The number of ecbolics known is very small. Indeed the only unequivocal 
agent of this kind is ergot. The ergot in ordinary use is that of rye, biit the 
ergot of-wheat is equally effectual, and the same perhaps may be stated of the 
ergot of all grasses. 

Borax is said to act as an ecbolic. 


1 Clinical Experiments, p. 422, 2d edition. Lend, 
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Div. II.—Special p&armarotoffp. 


Special Pharmacology treats of medicines individually. These I shall 
arrange in two groups, called respectively the inorganic and the organic ; 
the former of which will be sub-divided according to the chemical relations 
of its members, the latter according to their external, or, as they are usually 
termed, natural history characters. 

Objections may be raised to this mixed system of classification; but in the present 
state of science, an arrangement founded exclusively either on external or on chemical 
characters, must be most unsatisfactory. Our knowledge is as yet too incomplete to allow 
us to follow either principle exclusively; and some of the most recent writers 1 on mineralogy 
admit the insufficiency of external characters for the determination of all mineral species. 
1 cannot admit the propriety of limiting the term natural history characters to external 
properties only, and of excluding chemical characters from the means employed to distin¬ 
guish natural bodies. 8 The best and most perfect classification would be obviously that 
which is founded on a consideration of all the properties. 

The division of medicines into inorganic and organic is not free from objections or 
without difficulties; for there arc some substances which might with equal propriety be 
referred to either group, since they are composed both of inorganic and of organic com¬ 
pounds. 3 Such are metallic salts composed of a metallic oxide and an organic acid. These 
bodies are usually referred to organic substances; but as in most cases their medicinal 
properties are allied to t hose of the inorganic salts of the same metals, it will be more 
convenient and natural for me to consider them among inorganic substances. 


I. INORGANIC BODIES. 


Of the inorganic or anorganic substances used in medicine some are 
simple, others are compound. 

At the present time (May 1848) sixty-two 4 simple or elementary substances 
are known ; and of these, thirteen are called non-metallie bodies and forty-nine 
are termed metals. 

NON-METALL1C BODIES OR METALLOIDS. 


1. <, Oxygen. 

2. Hydrogen. 

3. Oarbfl!!%k 

4. Boron. * 


5, Silicon. 

8. Selenium. 

6. Phosphorus. 

9. Iodine. 

7. Sulphur. 

10. Bromine. 


11. Chlorine. 

12. Fluorine. 

13. Nitrogen. 


1 Report on the Recent Progress and Present Slate of Mineralogy, by W. Whewell, M.A. (In 
the Report cf the First and Second Meetings of the British Association, Loud. 1883).— A System 
of Mineralogy, by J. D. Dana, A.M. p. IS, 2d edit. New York, 1844. 

2 Glocker, in his Generum et Speciemm Minerulinm secundum Ordines Natnrales digcsloruu 
Synopsis (11 alee Saxonum, 1847), has arranged minerals in eighteen orders, which he calls natural, 
the characters of many of which arc wholly chemical. These orders are contained in five classes 
exclusively founded on the chemical nature of the substances. It is obvious, therefore, that the 
author includes chemical properties among natural history characters. 

3 “ Organic compounds,” says Leopold Gmclin (Handhuch der Chmie, 4tcr Bd. p. 4, 1848), 
"are simple compounds containing more thau one atom of carbon.” By the term simple compounds 
are meant those which cannot be formed of other compounds. Such substances as bicarbonate of 
potash are, therefore, obviously excluded. 

4 1 have not included the newly aunoimceff metal called i/meniton jn this number, some douhls 
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METALS. 


14. Kalium. 

15. Natriam. 

16. Lithium. 

17. Barium. 

18. Strontium. 

19. Calcium. 

20. Magnesium. 

21. Cerium. 

22. Lanthnuium. 

23. Diilymium. 

24. Yttrium. 

25. Terbium. 

26. Erbium. 


27. Glucinum. 

28. Aluminum. 

29. Thorium. 

30. Zirconium. 
81. Norium. 

32. Titanium. 

33. Tantalum. 

34. Niobium. 

35. Pclopium. 

36. Tungsten. 

37. Molybdenum. 

38. Vanadium. 


39. Chromium 

40. Cranium. 

41. Manganesium. 

42. Arsenicum. 

43. Antimonium. 

44. Tellurium. 

45. Bismuth. 

46. Zinc. 

47. Cadmium. 

48. Tin. 

49. Lead. 

50. Iron. 


51. Cobalt. 

52. Nickel. 

58. Copper. 

64. Quicksilver. 

55. Silver. 

56. Gold. 

57. Platinum. 

58. Palladium. 

59. Rhodium. 

60. Iridium. 

61. Osmium. 

62. Ruthenium. 


Order I. OXYGEN AND ITS AQUEOUS SOLUTION. 


1. OXYGENIUM.-OXYGEN. 

Symbol O. Equivalent Weight 8. Equivalent Volume 0'5 or | 

History. —Oxygen gas was discovered on tlic 1st of August, 1774, by Dr. 
Priestley, 1 who denominated it deph log in Heated air. In the following year, 
Seheele also discovered it, without knowing what Priestley had done, and he 
called it empyreal air. Condorcet termed it vital air. Lavoisier named it 
oxygen (from oftc, acid , and ytwaio, J beget, or produce). 

Natural History.— Oxygen is found in both kingdoms of nature. 

a. In the Inorganised Kingdom. —Oxygen is, of all substances, that which is found 
in the largest quantity in nature, for it constitutes at least three-fourths of the known 
terraqueous globe. Thus water contains eight-ninths of its weight of oxygen; and the 
solid crust ot our globe probably consists of at least one-third part, by weight, of this 
principle; for silica, carbonate of lime, and alumina—the three most abundant constituents 
of the earth’s strata—contain each about half their weight of oxygen. Sir H. De la Beche 2 
calculates that silica alone constitutes “ forty-five per cent, of the mineral crust of our 
globe.” Of the atmosphere, oxygen constitutes twenty or twenty-one per cent, by volume, 
or about twenty-three per cent, by weight, to which must be added eight-ninths, by 
weight, of the atmospheric aqueous vapour. 

fl. In the Organised Kingdom. —Oxygen is an essential constituent of all living 
bodies. It is disengaged by plants and absorbed by animals. The former obtain it by 
the decomposition of water and carbonic acid; the latter consume it in the oxidisement 
of hydrogen and carbon, and the consequent formation of water and carbonic acid. Thus 
the two kingdoms of the organised world hear an important relaticr U, each other. 
Vegetables may have been the original producers of atmospheric oxygen, as they are 
now the purifiers of the air. In the sun’s rays they absorb carbonic acid, decompose it, 
retain the carbon, and emit the oxygen. 

Preparation. —There are several methods of procuring this gas:— 

1. By heating chlorate of potash. —This method yields pure oxygen 
gas. Theoretically 100 grs. of chlorate should evolve 39T83 grs. (=114’6 
cub. inches at 60° F. and 30' bar.) of pure oxygen gas. (From 100 grains 
of the chlorate we may expect to obtain nearly 100 cubic inches of the gas. 


having been raised by 11. Rose «s to the reality of its existence. (Sce'PoggendorfTs Annalcn, Bd. 
Ixix. p. 115. 1846). 

1 Experiments and Observations on different kinds gf Air , vol. ii, p. 106, Birmingham, 1790. 

5 Researches in Theoretical Geology, p. 8, Lond. 1834. 
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— Branded) One equivalent of chlorate of potash yields six equivalents of 
oxygen and one equivalent of chloride of potassium. KO, C10 5 =KCl+0 6 . 


Material. 


Composition. 


1 eq. Chlorate 
of Potash'... 122-5 


'1 


.« 



122-5 122-5 


Products. 

6 eq. Oxygen 48 

1 eq. Chloride 
Potassium 74'5 

122-5 


The process is greatly facilitated by intimately mixing the powdered clilorate 
with from T '- |T to 4 of its weight of powdered binoxide of manganese. A very 
moderate heat is then sufficient to cause the decomposition of the clilorate 
and the evolution of oxygen gas. The mixture soon begins to glow, and the 
gas is given out with great rapidity. The binoxide appears to act mechanically 
and by contact, like iron filings in facilitating the boiling of water; for it 
does not necessarily undergo any chemical change during the process ; and 
other substances, as oxide of copper, may be substituted for it. 

As thus modified this is by far the most convenient of the different 
methods of preparing oxygen gas. The process may be conducted in a glass 
retort or flask to which a bent tube is adapted by means of a perforated 
cork. Retorts or flasks made of glass without lead are to be preferred. A 
spirit or oil lamp is used to heat the mixture. 

2. By heating binoxide of manyane.se in an iron bottle .—This is the 
cheapest method; and, for ordinary purposes, it yields oxygen gas sufficiently 
pure. The common black oxide of manganese of commerce, called by 
mineralogists pyrolmite, is an impure binoxide. When subjected to heat, 
it first evolves water in the form of steam, frequently carbonic acid (from the 
presence of an earthy carbonate), and afterwards oxygen gas. To remove 
traces of carbonic acid, the gas may be washed until lime-water or a solution 
of caustic potash; but if the first products be allowed to escape, this proceeding 
is unnecessary. One of the malleable iron bottles in which mercury is 
imported from Spain may be conveniently employed for igniting the oxide, a 
piece of curved iron gas tubing being screwed into it. 

By heat the binoxide loses part of its oxygen, and becomes converted into 
the sesquioxide. 2Mn O 2 =0 + Mn 2 O 3 . By a stronger heat a portion of the 
sesquioxide is converted into protoxide, leaving a compound of sesquioxide 
and protoxid^The conversion of binoxide into this compound may be thus 
expressed : 3Mn 0 2 = 20+Mn 2 O 3 , M 11 0. 


Material. Products. 

(2cq. Oxygen . 16 

8 eq. Binoxide Manganese = 1321 1 eq. Sesquioxide Manganese ... 80 

(. 1 eq. Protoxide Manganese. 36 

132 

As 132 grs. of pure binoxide yield 16 grs. of oxygen, 1 ft. avoirdupois 
will yield about 848-)- grs. or 71|- imperial pints. One pound of common 
commercial black oxide usually yields from 30 to 40 pints ; but, from fine 
samples, from 40 to 50 pints may be procured. 
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The preceding are the usual methods of procuring oxygen. The following are other 
modes of obtaining it, but they are seldom resorted to. 

1. By heating the black oxide of manganese with its own weight of oil of vitriol in a 
glass retort. The products are sulphate of the protoxide of manganese, water, and 
oxygen, Mn O 2 +IiO, SO 3 =Mn 0, SO 8 + HO + 0. 

2. By lieuting three parts of powdered bichromate of potash with four parts of oil of 
vitriol m a glass retort. 1 The products are sulphate of potash, sulphate of the sesqui- 
oxide of chromium, water, and oxygen, KO, 2Cr O s + 4 (HO, S0 3 )=K0 J SCP+CrtO* 
380 3 +4H0 + 30. 

3. By igniting the red oxide of mercury. The products are metallic merctuy and oxygen. 

4. By igniting nitrate of potash. The products are hyponitrite of potash and oxygen, 
KO, N0 5 =X0, N0 3 + 20. 

Properties. —It is elastic, colourless, odourless, tasteless, incombustible, 
but a powerful supporter of combustion. According to Begnault, 100 cubic 
inches of this gas weigh, at the temperature of 60° 1'., and when the barometer 
stands at 30 inches, 34‘19 graiiis: and its specific gravity is 1‘1056. 
(According to Berzelius and Dulong, the sp. gr. is PI 020.) 

Characteristics .—Bree oxygen gas, either pure or in a gaseous mixture, 
is recognised by the following characters:— 

a. When binoxide of nitrogen is mingled with it, yellowish or ruddy fumes 
of hyponitric acid are produced. 

/3. When mixed with twice its volume of hydrogen, and the mixture is 
exploded in the eudiometer, water only is the product. The diminution of 
volume divided by 3 indicates the amount of oxygen present. 

Oxygen gas, alien absolutely or tolerably pure, rekindles a wood match or 
taper, which is red with heat hut without flame. The only gas likely to be 
confounded with oxygen in this respect is the protoxide of nitrogen, from 
which oxygen is distinguished by the characters above mentioned. 

The presence of free oxygen in mineral waf ers is detected by the sulphate 
of the protoxide of iron. A bottle being nearly fdlcd with the wafer, a 
solution of this salt is to be added and the vessel immediately stopped, care 
being taken that every bubble of air be excluded. If oxygen be present a 
yellowish-brown precipitate (sesquioxide of iron) is produced. Some persons 
add a few drops of liquor potass® to the mixture: if no free oxygen be present, 
a bluish precipitate (hydrated protoxide of iron) is formed; but if there be 
oxygen, a yellowish-brown precipitate (sesquioxide of iron) occurs. 

Combined oxygen is recognised thus. The oxides of the noble metals are 
reduced Vy beat, oxygen gas being set free. The oxides of the ignoble 
metals, when mixed with carbon and ignited, are reduced, carbonic oxide or 
carbonic acid being evolved. Every volume of carbonic oxyb Contains half 
a volume of oxygen, and every volume of carbonic acid its own volume of 
oxygen. The oxides of potassium and sodium are also reduced by carbon 
and heat, carbonic oxide being evolved. Potassium decomposes (either at 
common temperatures or at a red heat) most compounds containing oxygen, 
and becomes converted into potash ; and it is sometimes useful for detecting 
the presence of oxygen. In organic analysis, the amount of oxygen contained 
in the organic substance is estimated from the loss, and is, therefore, liable to 
fallacy. 2 


1 Balmain, Pharmaceutical 1 Journal, vol. ii. p. 92. 

1 To illustrate the nature of the fallacy alluded to in the text, the analysis of cystic oxide may be 
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Physiological Effects, a. On Vegetables .—Oxygen gas is essential 
to the germination of seeds and to the existence and growth of plants. 
Edwards 1 says that seeds in germinating decompose water to obtain oxygen. 
In the shade, vegetables absorb it from the atmosphere and evolve an equal 
volume of carbonic acid; while, in the solar rays, the reverse changes take 
place, carbonic acid being absorbed and oxygen expired. The vigorous growth 
of plants in inclosed cases, as originally proposed and practised by my friend 
Mr. N. B. Ward, 2 does not invalidate the above statements; since the cases 
are never completely air-tight, but allow the ingress and egress of air 
consequent on changes of temperature. The quantity of oxygen required for 
the growth of some plants, however, appears to be much smaller than was 
previously supposed. 

The effects of pure oxygen gas on germination and vegetation have been 
examined by Theod. de Saussure. 3 He found that the period of germination 
is the same in oxygen gas as in atmospheric air, but that seeds evolve more 
carbonic acid in the former than in the latter. Plants do not thrive so well 
in an atmosphere of oxygen gas in the shade as in one of common air; they 
give out more carbonic acid, which is always injurious to vegetation in the 
shade. When exposed in oxygen gas to the direct rays of the sun, they 
augment in weight about as much as in atmospheric air. 

j3. On Animal* generally .—It is usually asserted that all animals require 
the influence of oxygen, or rather of air, to enable them to exist; but this 
assertion cannot be proved in the case of some of the lower animals. Thus 
intestinal worms seem to dispense with respiration. 4 Some animals which 
respire have no organs especially devoted to this function: in these the 
cutaneous surface effects respiration; as in the Po/gpifera. In the Infusoria 
the respiratory organs are delicate cilia. Many animals have branchiae, or 
gills, for respiration, as some Mollusca, some Annelida, and tishes. Leeches 
respire by subcutaneous sacs, which open externally. The respiratory organs 
of insects are ramifying trachea*,. Lastly, the higher classes of animals, as 
the Mammals, respire by means of lungs. Whenever respiration is effected, 
a portion of oxygen disappears, while a quantity of carbonic acid, nearly equal 
in volume to the oxygen consumed, is produced. 

The continued respiration of oxygen gas is injurious, and even fatal to 
animal life: this has been observed by all experimenters. Animals live 


quoted. This orga nic substance was analysed by Dr. Front {Med. Chir. Trans, vol. ix. p. 480), 
who found ilmftf%^itained in 100 parts 


Carbon . 29 875 

Hydrogen . 5'125 

Nitrogen . 11'850 


46-850 

Deficiency. 58-150 


100 000 

He therefore placed the deficiency to the account of oxygen. Now it has been more recently 
ascertained by Thanlow {Ann. der Chen. u. Pham, xxvii.), that about one half of this deficiency is 
due to sulphur. 

' Athenamm, Feb, 2,1889. a 

2 Companion to the Botanical Mayanne.for Map, 1836. 

* Recherches Ckimiqv.es sur la Vegetation, m>. 11, 12, and 93, Paris, 1804. 

* Muller's Physiology, by Baly, vol. i. p. 295. > 
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longer in a given volume of oxygen than in the same quantity of atmospheric 
air, but the continued employment of it causes death. Mr. Broughton 
confine! rabbits, guinea-pigs, and sparrows, in glass jars containing oxygen, 
and inverted over water. At first they suffered no inconvenience, but in 
about an hour their breathing became hurried and the circulation accelerated. 
This state of excitement was followed by one of ■ debility; the respirations 
became feeble, and were more slowly performed; loss of sensibility and Of 
the power of voluntary motion supervened, till the only remaining visible 
action was a slight one of the diaphragm, occurring at distant intervals. Oh 
opening the body, the blood (both venous and arterial) was found to be of a 
bright scarlet hue; it was thin, and rapidly coagulated. The gas in which 
animals had thus been confined till they died, retained its power of rekindling 
a blown-out taper, and of.sustaining for a time the life of another animal 
introduced into it; and Mr. Broughton lienee deduced the inference that it 
does not contain so great an excess of carbonic acid as the gas left when 
animals have perished by confinement in atmospheric air; and he considered 
the train of symptoms induced by the respiration of pure oxygen gas as 
analogous to those winch follow the absorption of certain poisons into the 
system. 1 Injected into the pleura, oxygen gas is very quickly absorbed, 
without producing inflammation. Cautiously injected into the veins of dogs, 
it has no sensible effect on the system. 2 

y. On Man. —If pure oxygen be inspired a few times it does not produce 
any remarkable phenomena; though some have ascribed various effects to it, 
such as agreeable lightness in the chest, exhilaration, increased frequency of 
pulse, a sensation of warmth in the chest, gentle perspiration, and an 
inflammatory state of the system. But several of these results arise probably 
from mental influence, others from the mode of inhaling the gas, and perhaps 
some might depend on the employment of impure oxygen. ' 

Uses. —Soon after the discovery of oxygen, the most exaggerated notions 
prevailed as to its remedial powers. Various diseases (scorbutus, for example) 
were thought to be dependent on a deficiency of it; and it was, in consequence, 
submitted to a considerable number of trials, noth, as it was at first asserted, 
remarkable success. But Chaptal 3 and Eoureroy 4 declared that it was 
injurious in phthisis. In England it was tried by Bed does 5 and Hill. 6 The 
latter states that he found it beneficial in asthma, debility, ulcers, gangrene, 
white swelling, and scrofulous diseases of the bones. The beneficial results 
obtained by the use of acids (especially nitric acid), of the oxides of mercury, 
chlorate of potash, vegetable food, &c. were referred to th^-Sffygen which 
these substances contained, and which they were supposed to communicate to 
the system. These notions are now exploded. 7 

In asphyxia arising from a deficiency of atmospheric air or from breathing 
noxious vapours, the inhalation of oxygen gas has been said to be, and 

1 London Medical Gazette, vol. iii. p. 775. 

2 Nystcn, Lh cherches de Physiologic, p. 80, Paris, 1811. 

3 Annates de Chimie, t. iv. p. 21. 

4 Hid. t. iv. p. 88. 

8 Considerations on the Medicinal Use of Factitious Airs, and on the Manner of obtaining them 
in large Quantities. By T. Baddoes and James Watt. Bristol, 1794—1795. 

6 Practical Observations on the Use of Oxygen, or Vital Air, in the Cure of Diseases, Lond. 1800. 

7 For further details respecting these opinions, see the Dicttonmire Universel de Mattbe 
Medicate et de ThArajteutiqmi General, par F. V. Merat and E. J. De Lens, t. v. p. 130. 
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probably is, useful. On the same principle, it may be employed during an 
attack of spasmodic asthma when there is danger of suffocation; but it is at 
best only a palliative, and has no power of preventing the occurrence of other 
attacks. Chaussier 1 has recommended its use in children apparently still -born: 
I have known it used without benefit. To combat the asphyxia of malignant 
cholera, inhalations of oxygen wore tried in Russia, Poland, Prussia, and 
Prance, but without success . 2 On the whole, then, I believe oxygen to be 
almost useless as a remedy . 3 

" AfiUA OXYGENII. Oxygen Water. —At the mean pressure and tem¬ 
perature of the atmosphere, 100 vols. of water dissolve, according to 
Dalton and Henry , 4 8*7 vols. of oxygen gas; according to Saussure , 5 6 '5 
vols. By pressure in a proper machine, water may be charged with a much 
larger quantity. This solution has been termed oxygenated water, but is a 
very different substance to the peroxide of hydrogen, which has also been 
known by this appellation (see Hydrogenii binoxgdum). Neither is it to 
be confounded with Searle’s oxygenous aerated water, which is an aqueous 
solution of the protoxide of nitrogen (see Ayna nitrogemi protoxydi). It 
has been used to the extent of one, or two bottlefuls daily, as a slight excitant. 
It is said to increase the appetite and promote the secretions, and to be service¬ 
able in spasm of the stomach, amenorrhcea, hysteria, atonic dropsy, &c. 


Order II. HYDROGEN AND ITS COMPOUNDS WITH 

OXYGEN. 

Two compounds only of hydrogen with oxygen are known: namely, the 
protoxide of hydrogen or water, HO; and the binoxide of hydrogen, HO 2 . 

2. HYDROGENIUM. - HYDROGEN. 

Symbol H. Equivalent Weight 1 . Equivalent Volume 1 or 

History. —Cavendish, 6 in 1766, may be considered as the real discoverer 
of hydrogen, though it must have been occasionally procured, and some of its 
properties known, previously. He termed it inflammable air. Lavoisier 
called it hydrogen (from vriwp, water, and yewau, 1 beget or produce), be¬ 
cause it is tk^dicle or base of water. 

Natural History. —It is found in both kingdoms of nature. 

a . In the Inohganiseb Kingbom.— Next to oxygen, it may be regarded as the moat 
important constituent of the terraqueous globe. It constitutes 11*1 per cent, by weight 
of water. It is an essential constituent of some minerals (as coal, amber, and sal ammoniac), 
in which it does not exist as an element of water. The gas which is contained in the 

1 Hist (Are el Memoires de la Societe Roija/e de Medecine, 1780—1781; Hist. p. 346. 

2 Merat and De Lens, op. supra At. t. v. p. 141. 

3 It is remarkable that electricity and oxygen, two agents of vast influence in nature, should 
possess but slight remedial power. 

4 Elements of Experimental Chemistry, vol. i. p. 285, 10th edit. Loudon, 1820, 

5 Ibid. • 

* Phil. Tram, vol. lvi. for the year 1766. 
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decrepitating rock salt of Wieliczka, in a very condensed state, is a mixture of hydrogen, 
carbonic oxide, and light carbnretted hydrogen: the salt decrepitates when placed in 
water, owing to the disengagement of these gases. Lastly, it is evolved from volcanoes 
or from fissures in the earth, in combination with carbon, sulphur, chlorine or nitrogen, 
under the forms of light carburetted hydrogen, sulphuretted hydrogen, hydrochloric acid, 
and ammonia. 

/3. In the Organised KiNGDOM.~-Hydrogen is an essential constituent of all organised 
beings (animals and vegetables), either combined with oxygen, to form water, or otherwise. 
Certain fungi exhale hydrogen gas both night and day. 1 


, Preparation. —Hydrogen is usually procured by, the action of zinc oa 
cufeted sulphuric acid. 

Add some granulated zinc to a mixture of 1 part of oil of vitriol and 6 or 8 
parts of water by measure. The operation may be effected in a common glass 
retort; or in a glass or stgrne bottle, fitted with a hung having two perfora¬ 
tions,—one to admit a flannel tube, which descends to the bottom of the 
bottle, the other for the exit tube. A very convenient vessel, and one not 
liable to breakage, is made of tinned copper. It should be furnished with 
two apertures closed with corks, one of which is perforated to receive a flexible 
metallic exit tube. One equivalent of zinc decomposes one equivalent of 
water, and unites with one equivalent'of oxygen, forming one equivalent of 
the oxide of zinc, while an equivalent of hydrogen is evolved from the water. 
This equivalent of oxide of zinc combines with an equivalent of sulphuric 
acid, and forms one equivalent of the sulphate of zinc. Zn+H0+S0 3 = 
Zn 0, S0 3 + H. 


Materials. Composition. 


1 pu Water 9 / 1 Hydrogen 
i eq. water .. v \ x eg 0xygen 

1 eq. Zinc . 

I eq. Sulphuric Acid . 


32 5 } 1 !<1 ' (>xi dcZinc 40’5 

40 -.... 


Products. 

1 eq. Hydrogen- 

■1 eq. Sulphate Zinc 


l 

80-5 


81'5 % 81-5 

It is remarkable that zinc alone does not decompose water, but sulphuric 
acid enables it to do so. 

As 32‘5 parts, by weight, of pure zinc evolve 1 part, by weight, of pure 
hydrogen, one troy ounce, or 480 grains, should disengage 14 , 709 grains, or 
about 690 cubic inches of gas. (One ounce of zinc is found to cause the 
evolution of 615 cubic inches of hydrogen gas— Graham.) 

Properties. —Hydrogen is a colourless, tasteless, and, when pure, odourless 
gas. That obtained by the above process is not quite pure. It usually 
contains traces of sulphuretted hydrogen and carbonic acid, which may be 
removed by washing the gas with either lime water or a solj*riWi of caustic 
alkali, and it also has a peculiar odour. "When prepared with sulphuric acid, 
contaminated with arsenious acid, it contains traces of arsenuretted hydrogen. 
Its sp. gr. is 0'0698 (0'06926— Graham; between 0 - 069I and 0'0695— 
Duntan and Bomsingault), so that it is about 14 - 4 times lighter than atmo¬ 
spheric air. Its refractive power is very high. It is combustible, burning 
in atmospheric air or oxygen gas with a pale flame, and forming water. It is 
riot a supporter of combustion. It is a constituent of some powerful acids, 
as the hydrochloric, and of a strong base, ammonia. In its chemical 
relations it is analogous to the metals. 


1 Dc Candolle, Pktjt. Ycy. tom. i. p. 4S9. 
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Physiological Effects ; Uses. 

Characteristics .—Free hydrogen is recognised by its combustibility, the 
pale colour of its flame, its not supporting combustion, and by its yielding, 
when exploded with half its volume of oxygen, water only. 

The existence of hydrogen in organic substances is ascertained by the 
production of water when they are burnt in a combustion tube: the hydrogen 
constitutes one-ninth part, by weight, of the water produced. 

Physiological Effects, a. On Vegetables .—Plants which are deprived 
of green or foliaceous parts, or which possess them in small quantity only, 
cannot vegetate in hydrogen gas: thus seeds will not germinate in this gas; 
but vegetables which are abundantly provided with these parts vegetate for 
an indefinite time in hydrogen . 1 Applied to the roots of plants in the form 
of gas, it is injurious , 2 but an aqueous solution of it seems to be inert . 3 It 
has been said that when plants are made to vegetate in the dark, their 
etiolation is much diminished if hydrogen gas be mixed with the air around 
Ahem; and in proof of this, Humboldt mentions several plants which retained 
their greerf*tolour though growing in the dark in the Freyberg mines , 4 where 
the surrounding air contained hydrogen. 

fl. On Animals generally .—Injected into the jugular vein of a dog, 
hydrogen produces immediate death, probably from its mechanical effects in 
obstructing the circulation and respiration . 5 

y. On Man .—It may be breathed several times without any injurious 
effects. Scheele made twenty inspirations without inconvenience. Pilatrc 
de Rozier frequently repeated the same experiment; and to shew that his 
lungs contained very little atmospheric air, lie applied his mouth to a tube, 
blew out the gas, and fired it, so that he appeared to breathe flame. If much 
atmospheric air had been present, detonation must have taken place in his 
lungs . 6 If we speak while'the chest is filled with hydrogen, a remarkable 
alteration is perceived in the tone of the voice, which becomes softer, shriller, 
and even squeaking. That this effect is, in part at least, if not wholly, 
physical, is shewn by the fact that wind instruments (as the flute, pitclipipe, 
and organ) have their tones altered when played with this gas. The 
conclusion which has been drawn by several experimenters as to the effects 
of breathing hydrogen, is, that this gas possesses no positively injurious 
properties, but acts merely by excluding oxygen. 

Uses. — a. In pulmonary consumption, Dr. Beddoes recommended 
inhalations of a mixture of atmospheric air and hydrogen gas, on the ground 
that in this disease the system was hyperoxygenised. The inhalation was 
continued fortdifiut fifteen minutes, and repeated several times in the day . 7 
Ingenliousz fancied t hat it had a soothing effect when applied to wounds and 
ulcers. 

fl. In rheumatism and paralysis it has been used by Reuss as a resolvent. 
y. A flame of hydrogen has been employed in Italy as a cautery, to.stop 

caries of the teeth. 6 


* Saussurc, Reetterckes Chem . sur ta Vnget. pp. 195 and 209. 

' thd. p. 105. 

Do Candolle, Physiol. Vegel. t. Hi. p. 1360. 

"homsou’s Syst. of Chemistry, vol. iv. p. 347-8, 6th edit. 

" Nysten, Recherehes, p. 10. 

_ lleddocs. New Method of treating Pulmonary Consumption, p. 44. 
' Op. supra cit. 

Did. Mat. M(d. par Mcrat et“l)c Lens. > 
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AflUA HlDROGEJill. Hydro;,en Water.— This is an aqueous solution of 
hydrogen prepared by artificial pressure. At the ordinary pressure and 
temperature of the atmosphere, water dissolves about I t per cent, of fts 
bulk (1 - 61 per cent. Dr. W Henry; 2 per cent. Dalton; 4'6 per cent. 
Saussure). The eau hydrogenie, formerly prepared at the Tivoli, by strong 
pressure, contained a third of its volume, or about 33 per cent, of its bulk of 
hydrogen; 1 and Gmelin 2 states, on the authority of De Marty, that the water 
gradually acquired the power of taking up more hydrogen (in two years not 
quite an equal volume), and he suggests that perhaps a mboxide oj hydroyen, 
H 2 0, was formed. Hydrogen water is said to have been successfully 
employed in the treatment of diabetes. 3 


3. AQUA.—WATER, or the Protoxide of Hydrogen^ 


History. —The ancients regarded water as an elementary substance, and 
as a constituent of most other bodies. This opinion, apparently supported 
by numerous facts, was held until the year 1783. 

The discovery 4 of the composition of water has been at different times 
claimed for Watt, for Cavendish, and for Lavoisier. To Watt is certainly 
due the credit of having made the earliest written statement of the real 
composition of water on record. 

On the 20 th of April, 1783, Watt 5 * wrote a letter to Dr. Priestley in which lie concludes 
“ that water is composed of dephlogisticated air and phogiston deprived of part of their 
latent, or elementary heat.” 

The Hon. Mr. Cavendish/in his paper read to the Royal Society on the 25th of 
January, 1784, stated that when 423 measures of inflammable air and 1000 of common 
air are mixed and exploded, “ almost all the inflammable air, and about one-fifth of the 
common air, lose their elasticity, and are condensed into the dew which lines the glass.” 

In the summer of 1783, Dr. (afterwards Sir Charles) Jllugdcn 7 8 gave some account of 
Cavendish’s experiments, and of his conclusions therefrom, to Lavoisier/ who, in June 
1783, repeated and verified them. 

Natural History. —Water is found in both kingdoms of nature. 

a . In the In organiser Kingdom. —Water exists in the atmosphere; it forms seas, 
lakes, and rivers ; it is mechanically disseminated among rocks; and, lastly, it constitiAcs 
an essential part of some minerals.—In the atmosphere it is found in two states; as a 
vapour (which makes about one-seventieth by volume, or one om:-hupd**dth by weight, 
of the atmosphere) it is supposed to be the cause of the blue colour of the sky; and m a 


Symbol Aq. Formula IIO. Equivalent Weights. Equivalent Volume ofStemlh. or 


1 Diet. Mai. Med. par Merat et lie Lens, art. llydrngenr. 

2 Haudbuch der Chrnnie, lid. i. S. 533, Heidelberg, 1843. 

3 Halle, Cows de 1801, quoted iu the Diet. Mui. Med. 

4 For full details respecting the discovery of the composition of water see Correspond race of the 

late James Wait on his Discovery of the Theory of the Composition of Water , with a Letter from 
his Son. Edited, with introductory remarks and an appendix, by J. P. Muirhead, Esq. F.K.S.E. 
Loudon, 1846. ;% 

* Phil. Trans, vol. lxxiv. for the year 1784, pp. 330 aud 333. 

* Phil. Trans, vol. lxxiv. for the year 1784, 

7 Crell’s Chemischc Annalfn for 1786. 

8 Mmoires de VAcademie Royals des Sciences pour Pannee 1781, p. 472. Paris, 1784. 
[Lavoisier’s paper, though published, in the Memoires said to he for 1781, was read to the A endemic 
on the 11th of November, ,1783, and was not printed till the year 1784.] 
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vesicular form, (?) it constitutes the clouds. The average depth of the ocean is calculated 
at between two or three miles. Now as the height of ary land above the surface of the 
st;a is less than two miles, it is evident that if the present dry Land were distributed over 
the bottom of the ocean, the surface of the globe wofcld present a mass of waters a mile 
in depth. Even oil the supposition that the mean depth of the sea is not greater than 
the fourth part of a mile, the solid contents of t)Q ocean would be 32,058,939;! cubic 
miles. 1 The quantity of water disseminated through rocks must be, in the aggregate, 
very considerable, although it is impossible to form any correct estimate of it. Water 
enters into the composition of many minerals, either as water of crystallization, or 
combined as a hydrate. '* 

fj. In tre Organised Kingdom.—W ater is an essential constituent of vegetables and 
animals. 

PuiiiFiCATioN.—Various methods are resorted to lor the purpose of 
purifying common water: those which require to be noticed are subsidence, 
filtration , ebullition, distillation, anil the addition of certain chemical 

injects. 

1. Subsidence .—By allowing water to remain for some time in perfect 
repose, various impurities mechanically subtended in it gradually subside; 
and from these the water is decanted. In this way accumulations of filth are 
formed in the tanks and cisterns employed for the reception of common river 
water. This method of purification is sometimes the only one resorted to, 
and at other times is preliminary to further purifications by the following 
processes. 

2. Filtration .—By this process water is rendered clear and transparent. 
It removes living beings and other suspended impurities, and is also capable 
of removing certain substances held in solution. 2 The materials employed 
for the filtration of water are perforated plates of metal or stoneware, unsized 
or bibulous paper, flannel, cloth, or other tissues, sponge, porous stone 
(filtering stone), charcoal (animal charcoal is more effective than vegetable 
charcoal), and beds of sand. 

Paper is only fitted for operations on the small scale. Two kinds of filter 
paper are usually kept,—a coarser and a finer kind; the former for the 
separation of the grosser particles, the latter for the removal of finely divided 
matters. In chemical operations it is necessary to exercise great care in the 
selection of filter paper, in order to avoid the use of those papers, which 
communicate iron, lime, or organic matters to the liquid. The coarse or 
rough brownish or blueish woollen paper used by pharmaceutists is useful 

1 ihomsou’s Rustem of Chemistry, Ctli edit. vol. iii. p. 105. 

* % filtration tEMlngh animal charcoal, water may be deprived of colouring and odorous matters 
which it, held in solution; and by filtration through sand, both Berzelius and Matteucci (Lectures 
on the Physical Phenomena of Living Beings, p. 31, Lend. 1847) state that a saline solution may 
e mor f or ! cas completely deprived of salt. Matteucci found that the density of a saline solution 
was reduced from 100 to 0 91 by filtration through a tube of about 26 feet long filled with sand ; 
ml alter some tune the sand ceased to deprive the solution of its salt.—“ It has been supposed by 
some that sea water, when jiassing up through a considerable stratum of sand, may he deprived of 
us salt aa well as the impurities which visibly foul it. It is certain that in many places remarkably 
goo resh water is found by digging a few feet in the sand on the sea shore, at a very short distance 
rom the higbiwuter mark. This is the ease at Yarmouth, on the Norfolk coast; , and the water 
procured from these wells is purer than any other that is found about the town : hut there is no 
urn evidence that this is sea water filtered by ascent through the saud, since it may well he 
■ pjinsed to be fresh water, rising from a great distance within land, that has undergone the last 

"PV ° punfication by its passage through the fine clear saud of which the soil is composed for a 

si erable distance off the sea shore.” (Saunders' Treatise on Mineral If alert, p. 89, 1800.) 
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for the rapid filtration of water and the separation of impurities, but is unfit 
for collecting precipitates on. 1 

In the stoneware filtering machines usually sold in the shops a combination 
of filtering materials (viz. sponge, sand, and charcoal) is generally employed. 2 

Beds of sand are used for the #tration of water on the large scale. The 
water-filters used in the public works of Lancashire are usually constructed 
as follows:—“ An excavation of about six feet in depth, and of sufficient 
extent, is lined to a considerable thickness with well-puddled clay, to make it 
water-tight. Upon the clay floor is laid—first, a stratum of large stones, 
then a stratum of smaller stones, and finally a bed of coarse sand or gravel. 
To allow the air to escape from the lower beds, small upright tubes, open at 
both ends, are inserted in these beds, and rising above the surface of the 
water. The filtered water enters from the lowest bed, into a large open iron 
cylinder, the lower part of which is perforated for the purpose/’ 3 

3. Ebullition destroys the vitality of either animals or vegetables, expels 
air or carbonic acid, and causes the precipitation of carbonate of lime. 

4. Distillation .—When properly conducted this is the most effectual 
method of purifying water. But distilled water is in general contaminated 
by traces of organic matter. (See. Ai/ua dost ilia tu). 

5. The addition of chemical at/enht to water is another mode which has 
been proposed and practised for freeing water from some of its impurities. 

a. Alum is popularly used to clear muddy water. Two or three grains 
are sufficient for a quart of water. The alum decomposes the bicarbonate of 
lime: sulphate of lime is formed in solution, and a hydrate of alumina is 
precipitated in a flocculcnt form, carrying with it various mechanical 
impurities. It is obvious that alum adds nothing to the chemical purity of 
the water, but, by converting the carbonate into sulphate of lime, augments 
its hardness. 

0. Caustic alkalies added to water holding in solution bicarbonate of 
lime, saturate the excess of carbonic acid, and throw down carbonate of lime, 
leaving an alkaline carbonate in solution. 

■y. Alkaline carbonates soften waiter, decompose all the earthy salts 
(calcareous and magnesian sulphates, chlorides, and bicarbonates), and 
precipitate the earthy matters. They leave, however, in solution an alkaline 
salt, but which docs not communicate to water the property of hardness. 

A Lime. —A patent has recently been taken out by Professor Clark, 4 of 
Aberdeen, for the purification of waters. The patent process consists in the 
addition of lime to water. The lime decomposes the supereartlonate of lime 
held in solution, saturates the excess of carbonic acid, and forms carbonate of 


1 For an account of the relative fitness of different kinds of paper for use as filter papers, see 
Griffin’s Chemical Recreations, 8th ed. p. 75, Loud. 1888. 

2 In Webster’s Encyclopedia of Domestic Economy , pp. 530-3, will be found descriptions and 
figures of various filter machines. 

3 Graham’s 'Elements of Chemistry, 2d ed. p. 317. 

4 See Repertory 6f Patent Inventions for October 1841; also, A new Process for Purifying the 
Waters supplied to the Metropolis by the existing Water Companies; rendering each water much 
softer, preventing a fur on lading, separating vegetating and colouring matter, destroying numerous 
voter-insects, and withdrawing from solution large quantities of solid matter not separable by 
merefttration. By Thos. Clark, Professor of Chemistry in the University of Aberdeen, 2d edit. 
Loud. 1841. 
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lime, which is precipitated. The effect of this process is similar to that of 
ebullition, it has no effect on the earthy sulphates and chlorides. 

£. In India the seeds of Strychnos potatorum, called clearing nut*, are 
used for clearing muddy water. They are sold for this purpose in the ripe 
and dried state in the bazaars. “ The natives never drink clear well water 
if they can get pond or river water, which is always more or less impure, 
according to circumstances. One of the seeds is well rubbed fpr a minute or 
two round the inside of the vessel containing the water, generally an unglazcd 
earthen one, which is then left to settle ; in a very short time the impurities 
fall to the bottom, leaving the water clear, and, so far as I have been able to 
learn, perfectly wholesome. These seeds are constantly carried about by the 
more provident part of our officers and soldiers in time of war, to enable 
them to purify their water. They are easier to be- obtained than alum.” 1 
The nature of the action of these seeds on the water has not been ascertained: 
Dr. O’Shuuglmcssy 2 suggests that it depends on astringeney. 

Properties. —Pure water has the following properties:—at ordinary 
temperatures it is a transparent liquid, usually described as being both 
odourless and colourless; but it is well known that the camel can scent water 
at a considerable distance, so that to this animal it is odorous; and us regards 
its colour, we know that all large masses of water have a blueish-grcen colour, 3 
though this is usually ascribed to the presence of foreign matters. When 
submitted to a compressing force equal to 30,000 lbs. on the square inch, 
14 volumes of this liquid are condensed into 13 volumes, so that it is elastic. 
A cubic inch of water, at 62° E., Bar. 30 inches, weighs 252*458 grains, so 
that this fluid is about 815 times heavier than atmospheric air; but being 
the standard to which the gravities of solids and liquids are referred, its 
specific weight is usually said to be 1*. An imperial pint weighs, at 02°, 
8,750 grs. (=20 oz. Avoirdupois ; or lib. (5 oz. 1 drachm 2-V scruples 
Apothecaries’ weight). Water lias the greatest density at 39°*2 Eahr. At a 
temperature of 32° it crystallizes, and in so doing expands. The sp. gr. of 
ice is 0*916. The fundamental form of crystallized water (ice) is the rhorn- 
bohedron. Water evaporates at all temperatures, but when the barometer 
stands at 30 inches, water boils at 212°, and is’ converted into steam, whose 
bulk is about 1700 times that of water, and whose sp. gr. is 0*022 (that of 
hydrogen being 1). 

In its chemical relations water may be regarded as a neutral body. Tt 
reads neither as an acid nor as all alkaline or basic body. It combines with 
acids, alkalies, and many salts. When deprived of water, the oxygen acids 
no longer present the qualities which characterise acids. Thus anhydrous 
sulphuric acid does not redden litmus, and exhibits a disposition to unite 
with salts rather than with bases. Water rapidly absorbs some gases, as 
fluoride of boron, ammonia, &c. It is neither combustible nor a supporter 
ol combustion. 

Characteristics .—Water is recognised by being volatile, incombustible, 
incapable of supporting combustion, miscible with alcohol in all proportions, 
with ether in certain proportions, and not miscible with the fixed oils. When 
pure it is odourless, tasteless, and possesses neither acid nor alkaline qualities. 

; ^“burgh’s flora Indica, vol. i. p. 576. Scramporc, 1832. 

" ?«« Bengal Dispensatory, Loud. 1842. * 

lor some remarks on lUe colour of the oeeau, see Jameson’s Journal, voL siv. 
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It is greedily absorbed by fused chloride of calcium, which has great affinity 
for it, and is, therefore, employed for drying gases and absorbing moisture. 
Potassium thrown on it in the open air takes tire. By the galvanic battery 
it is decomposed into two measures of hydrogen and one of oxygen gas. 

Anhydrous sulphuric acid and fluoride of boron produce dense white 
fumes in an atmosphere containing aqueous vapour. Hydrochloric acid tod 
some other gases also produce white fames when brought in contact with 
aqueous vapour. 

The quantity of water contained in solid bodies is frequently determined 
by drying them and ascertaining the loss which they in consequence suffer. 
Desiccation may be effected by heat, either alone or aided by a current of 
artificially dried air; or by a vacuum, either alone or aided by the presence 
of oil of vitriol {Leslie’s-method of drying). In some cases these methods 
fail to expel the whole of the water, which can only be got rid of by the 
substitution of another substance for it. 

In organic analysis, the quantity of water produced is determined by 
passing the volatile products of combustion over chloride of calcium contained 
in a tube ascertaining the increase of weight which this salt thereby gains. 

Composition. —The composition of water is determined both by analysis 
and synthesis. If this liquid be submitted to the influence of a galvanic 
battery, it is decomposed into two gases; namely, 
one volume of oxygen and two volumes of hydrogen. 
These gases, in the proportions just mentioned, 
may be made to re-combine, and form water, by 
heat, electricity, or spongy platinum. ■ 



Bcrz. 

Atoms. Eq. Wt. Per Cent. Duloru/. Vol. Sp. Gr. 

Hydrogen . 1 . 1 . 1111 . Il l Hydrogen gas . 1 . 0 0692 

Oxygen . 8 . 88~88 . 88 ~9 Oxygen gas .; 0'5. 0'5528 

Water.., j JH ft i,.. 9 .lOO'OO .100 0 Aqueous vapour . 1 .. 0‘6220 

Tests of the Purity of Water.—S ee Apia destillata. 

Physiological Effects— Water is an essential part of the blood and of 
all living tissues. It is from this liquid that the tissues derive their properties 
of extensibility and flexibility. It gives fluidity to the blood, and enables 
the transportation of organic particles from one part of the body to another to 
be effected. Lastly, it contributes to most of the transformations which 
occur within the body. 

Considered dietetically, aqueous drinks serve several important purposes in 
the animal economy: they repair the loss of the watery part of the blood, 
caused by evaporation and the action of the secreting and exhaling organs, 
and they act as solvents of various alimentary substances, and' thereby assist 
the stomach in the act of digestion. If, however, they are swallowed in 
excessive quantity, they may impede diction by diluting the gastric juice. 
It is not improbable that water acts as aVeal nutritive agent—that is,'assists 
in the formation of the solid parts of the body. 

As an agent for th« communication or abstraction of heat to or from the 
body, water has been before noticed (see ante, p. 17 et seq.) Furthermore, 
the influence of atmospheric humidity In modifying the character of climates 
has likewise been briefly referred to (see ante, p. (59), 
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■.-Water moderately warm, and which neither cools nor heats the body, acts 
locally as an emollient, softening and relaxing the various tissues to which it 
is applied (see Emollient *, p. 1^6). When swallowed it allays thirst, becomes 
absorbed, mixes with, and thereby attenuates, the blood (see Diluents, p. 168), 
Hand promotes exhalation and secretion, especially of the watery fluids. 
Administered in large quantities it excites vomiting. The continued excessive 
use of water lias an enfeebling effect on the system, both by the relaxing 
influence on the alimentary canal and by the excessive secretion which it gives 
rise to. 

Injected into the veins in moderate quantities, tepid water has no injurious 
effects; it quickens the pulse and respiration, and increases secretion and 
exhalation. Large quantities check absorption (see ante, p. 108), and cause 
difficulty of breathing, and an apoplectic condition.. Thrown with force into 
the carotid artery, it kills by its mechanical effect on the brain. 

Uses. —Besides the dietetical and thermotic purposes for which water is 
employed in medicine, it serves as a diluent, humectant, emollient, cvacuant, 
and, in pharmacy, as a solvent. 

Water or bland aqueous liquids are employed in some cases of poisoning. 
They serve to dilute the acrid and irritant poisons, the intensity of whose 
action on the stomach they lower. Moreover, the presence of aqueous fluids 
favours the expulsion of substances by vomiting (see Antidotes, pp. 151 
and 159). 

In preternatural dryness and rigidity of parts (e. g. of mucous surfaces, 
the skin, wounds, and ulcers), water and mild aqueous fluids are useful 
moisteners and emollients. 

The copious use of water augments the quantity of fluid thrown out of the 
system by the cutaneous and pulmonic surfaces, and by the kidneys (see ante, 
pp. 230, 245, and 250). If our object be to promote diaphoresis, external 
warmth should be conjoined with the interna! use of diluents; whereas, when 
we wish to excite the renal vessels, the skin should be kgg|L.cool. In 
inflammatory affections of the urinary passages, we advise the |||i&ployment 
of aqueous fluids, with the view of diluting the urine, and thereftpK rendering 
it less acrid and irritating. 

The subject of hydropathy has been already briefly alluded to (see ante, p. 33). 

W hat is called water-dressing may be regarded as a modified and improved 
foqn of poultice. It consists ifn the application of two or three layers of 
soft lint dipped in water and applied to inflamed parts, wounds, and ulcers, 
the whole being covered with oiled silk or Indian rubber, which should 
project beyond the margin of the lint, to retain the moisture and prevent 
evaporation. Dr. Macartney 1 considers it to operate differently to a poultice: 
unlike the latter, he says, it prevents or diminishes the secretion of pus, 
checks the formation of exuberant granulations, and removes all pain. 
Moreover, the water is not apt to become sour, like a poultice, and does not. 
injure the sound part. 2 

Water is frequently employed in pharmacy for extracting the active 

! Inflammation, p. 180, London, 1838. ’ 

' farther details respecting the water-dressing, see, besides the work already quoted, Mem. de 
icU*? de MMecine, Fast-. 1, 18#G.— Lancet, vol. ii. for 1834-5, pp. 121, 277, and 

184 s and vol. i. for 1835-6, p. 450. * 
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principles of various medicinal agents. The solutions thus pfowtfed are 
termed by the French reformers 1 of pharmaceutical nomenclature hydrbHqueb, 
or hydrolica (from W« op, water). Those prepared by solution or mixture 
are termed htjdroles, and are divided by Cottereau 2 into three classes;— 
mineral (as lime-water), vegetable (as almOnd emulsions, mucilage, infusions,* 
decoctions, &c.), and animal (as broths). Those obtained by distillation are 
denominated hydro lain. 

i. AfiDA DESTILLATA; Aqua Distillata; Distilled Water.— Obtained 
by distilling common water in a proper still. The first twentieth (fortieth, 
Ph. L.) part should be rejected: the last portions ought not to be distilled. 
The first distilled portion is to be rejected, as it may contain carbonic acid, 
ammonia, and other volatile impurities. The latter portions are not to be 
distilled, to guard against empyreuma, from the charring of organic matters. 
The still in which the operation is conducted ought not to bo employed for 
any other purpose, otherwise the water is apt to receive a faint smell, and taste 
of the last matters subjected to distillation. “ A copper still should be used 
provided with a copper or block tin worm, winch is not used for the distillation 
of spirits, as traces of alcohol remaining in the worm and becoming acetic 
acid cause the formation of acetate of copper, which would be washed out and 
contaminate the distilled water. The use of white lead cement about the 
joinings of the worm is also to be avoided, as the oxide of lead is readily 
dissolved by distilled water” (Graham). Distilled water remains unchanged 
on the addition of any of the following tests:—Solutions of the caustic 
alkalies, lime, oxalic acid, the barytic salts, acetate of lead, nitrate of silver, 
and soap. If turbidness, milkiness, or precipitate, be occasioned by any of 
these, we may infer the existence of some impurity in the water. But water 
which lias been repeatedly distilled gives traces of acid and alkali when 
examined by the agency of voltaic electricity, which, therefore, is the most 
delicate test of the purity of water. Distilled water also usually contains 
traces of o^anic matter. Nitrate of silver is the most sensible test of its 
presence: 3 4 a solution of this salt in pure water, preserved in a well-stoppered 
bottle, undergoes no change of colour by exposure to light; but if any 
vegetable or animal matter be present, the metal is partially reduced, and the 
liquid acquires a dark or reddish tint. 

Owing to its freedom from air and carbonic acid, distilled water is flat, 
mawkish, and by no means agreeable to the talste. Its dietetical employment 
as a substitute for common water was suggested by Dr. Heberden* and 
warmly advocated and practised by Dr. Lambe 5 6 on theoretical rather than 
practical grounds. Its use has also been recommended in some forms <rf 
lithiasis (especially in the oxalate of lime diathesis). At the present time, 
however, distilled water is almost exclusively employed for chemical and 
pharmaceutical purposes. 


1 Pharmaceutical Nomenclature of MM. Chereau and Henry, in Duncan's Supplement to the 

Edinburgh New Eispmsatorg, j>. 152. 

3 Traite Elemental de Pharmacologic, Paris, 1885. 

3 Dr. Davy, in Jameson’s Edinburgh New Philosophical Journal, Dec. 1828, p. 129. 

4 Remarks on the Pump WSter of London, in tie Medical Transaction* published by the College 

of Physicians in London, vol. i. 

6 Reports of the Ejects of a peculiar Regimen on Scirrhous Tumours and Cancerous Ulcers, 1809; 
Additional Reports on the Lfjfeet* if a peculiar Regimen, 1815. 
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2. AQM MEDICAL® ; Medicated Waters ; Agues Destillatm; Aquas 
Distillates; Distilled Waters; Hydralata, or Hydrolats.—OhtmxA by 
submitting either fresh, salted, or dried vegetables, or their essential oils, to 
distillation with water; or by diffusing the essential oils through water. The 
vegetables employed in the preparation of the distilled water are either 
immersed in the water or merely exposed to the action of steam. 

The medicated waters prepared by distillation from recent vegetables have 
a finer flavour than those obtained by the diffusion of the oil; hut the latter 
are purer and more permanent. Bose and elder waters are prepared either 
from the fresh or pickled (salted) flowers. In the preparation of these 
waters, whether from the vegetables or from the volatile oils, it has been usual 
to add, either before or after distillation, a portion of spirit of wine, to 
preserve them from becoming mucilaginous and sour. But according 
to Mr. Warington’s experiments, 1 the practice is injurious, since the spirit 
becomes gradually converted into acetic acid, and thus renders the waters 
distinctly acid. 

The usual method of preparing these waters is by diffusing the oils through 
water by the aid of sugar or magnesia; and in the London Pharmacopoeia 
for 1836 they were ordered to be extemporaneously prepared 

“ by carefully triturating a drachm of any distilled oil with a drachm of carbonate of 
magnesia, and afterwards with four pints of distilled water. Lastly, let the water be 
strained.”—PA Land. 

The magnesia effects the minute division, and thereby promotes the solution, 
of the oil in the water. A minute portion of the magnesia dissolves in the 
water. Moreover, when the oils possess acid properties (as the old oils of 
pimento, cloves, and cinnamon), the magnesia saturates the acids. Prepared 
in this way the medicated waters usually contain a minute portion of mag nesia 
ill solution, and, by exposure to the air, let fall flocculi of the carbonate. But 
the magnesia unfits them for the preparation of solutions of some of the 
metallic salts (e. g. bichloride of mercury and nitrate of silver). 

The mucilaginous flocculi which form in the distilled waters alrfSaicroscopic 
algaceons plants . 3 

3. LVFUSA; Infusions. — These are aqueous solutions of vegetable 
substances obtained without the aid of ebullition. They are usually prepared 
by digesting soft water (cold or hot, according to circumstances) on the 
substance sliced, bruised, or reduced to coarse powder, in a glazed earthenware 
or porcelain vessel fitted with a cover. Polished metallic vessels retain the 
heat better, but are objectionable on account of their ready corrosion. Hard 
water is a less perfect solvent of organic matter than soft water, and, moreover, 
it becomes turbid (from the deposition of chalk) by keeping: hence it should 
not be employed in the preparation of infusions. Cold water is used when 
the active principle is very volatile, or when it is desirable to avoid the solution 
of any substance soluble in hot water. Thus when the object is to extract 
the bitter principle from calumba or Iceland moss without taking up the 
starchy matter, cold water is preferred. In general, howeve|, boiling water is 
Use( h Infusions are preferred to' decoctions when the active principle is 

1 Pharmaceutical Journal, vol. iv. p. 558. 

: See a paper by the author, in tho Pharmaceutical Journal, vol. vii. p. 887. 
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either wlatili sable by a boiling beat, as in the ease of essential oil, or 
readily undergoes some chemical change by ebullition, as in the case of senna. 

Infusions may also be prepared by percolation or displacement. The 
advantage of this process (which will be more fully noticed hereafter under 
the head of Tincture) is that substances, esjtecially starch and some allied 
principles, which do not add to the medicinal efficacy of the preparation 
though they render it more apt to decompose or become mouldy, are not 
taken up. Infusions prepared by percolation being thus less liable to decay, 
may be made in larger quantity, and are therefore more economical and 
convenient. 

To preserve vegetable infusions Mr. Alsop 1 recommends that they should 
be poured while hot into bottles winch are to be made perfectly full and to 
be closed with accurately ground stoppers or with perforated corks, closing 
immediately the aperture from which the displaced fluid escapes by sealing 
wax. Dr. Christison 2 3 suggests that the infusions prepared by percolation 
would keep better if they were heated to 212° in well-corked bottles by 
immersing them in boiling water and afterwards separating the coagulated 
albumen by filtration. 

4. DECOCTA; Decoctions. — These arc prepared by boiling organic 
substances in water. They should be strained while hot; since, in some 
cases (e. g. that of cinchona), the liquid becomes turbid on cooling. 

Decocto-infusa. Decocto-infusions. —These are decoctions to which, after they have 
ceased to boil, but while they are still hot, other substances arc added, and allowed to 
digest therein. 8 

By ebullition in water the volatile constituents of vegetables are dissipated; 
and hence, when these are the active principles, the process is an objectionable 
one. It is obvious that the saffron in dccoctum aloes composition, the 
sassafras in the dccoctum sarzai composition, and the juniper fruit in the 
dccoctum scoparii composilum, are deprived of their volatile oils by boiling, 
and, therefore, these preparations are on that account objectionable. 

Division of Natural Waters. 

Natural waters may be divided into terrestrial and atmospheric: the 
former division includes spring, well, river, lake, marsh, mineral, and sea 
waters; the latter comprehends rain and dew, ice and snow. But for our 
present purpose they may most conveniently be arranged in three classes ; 4 
viz. common waters, sea water, and mineral waters. 

1. A pm Communes.—Common Wa ters. 

Under this head are comprehended those waters which are used for drink, 
for dressing food, or for other purposes of domestic economy. It includes 
the waters commonly known as rain, spring, river, well or pump, lake, 
and marsh waters. 

1 Pharmaceutical Journal, vol.i, p. 57. 

2 Ttispensalort/, 2d p. xiv. 

3 Pharmaceutical Journal, vol. vii. p. 352. 

4 See Dr. Thomson’s ti/s/em of C'hemk/ry vol. iii. p. 101, 0th edit. Loud. 1820. 
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Before proceeding to notice these several varieties of waters it will he useful 
to consider the comparative properties of the pure natural waters, of hard 
waters, and of natural waters impregnated with organic matters. 

Pure natural waters .—Besides rain water, some spring, well, and river 
waters are remarkable for their purity. The water of the Malvern springs is 
remarkable for its extreme purity. According to Sir Charles Scudamore’s 
analysis, 1 this water contains only about a third part of the solid matter 
found by Mr. R. Phillips in Thames water taken at Chelsea. These waters 
are beneficial in lithiasis, chiefly on account of their purity. The well water 
of Ascot Heath is also remarkably pure. According to Mr. Squire, 2 it 
contains only one-fifth of the lime found in Thames water. In Scotland, 
springs containing only between an 8,000th and 12,000th of saline constituents 
are common. 3 

Though the purest waters are the most wholesome, yet very pure water is 
jxtssessed of one very dangerous quality, viz. that of rapidly corroding lead, and 
thereby acquiring an impregnation of this metal. Distilled water has no 
action on lead, provided the air be excluded ; but when this is admitted, a thin 
white crust 4 of carbonate and hydrate of the oxide of lead is speedily formed. 
Now it is very remarkable that the neutral salts usually found in spring water 
impair the corrosive action of water and air, and thus exercise a protecting 
influence. To the presence of saline matter, therefore, is to be ascribed the 
comparative infrequency of the plumbeous impregnation of water kept in 
leaden cisterns or transmitted through leaden pipes. All salts do not possess 
an equally protective influence, the carbonates and sulphates being most, the 
cMorides (muriates) the least, energetic of those saline substances commonly 
met with in spring waters. Rain and other pure kinds of water which contain 
but minute portions of these protecting salts readily acquire an impregnation 
of lead from roofs, gutters, cisterns, or pipes, made of this metal. 5 “ There is 
another way in which lead is occasionally acted upon by water, and to which 
attention was first directed by Dr. Paris: it is in consequence of galvanic 
action, and in cases where iron and lead are in metallic contact, as often 
happens in the employment of iron bars to strengthen and support leaden 
cisterns, and in the introduction of iron pumps under similar circumstances : 
in these cases, though the lead is rendered electro-negative, and so far protected 
from acid reaction, it becomes more susceptible of, and exposed to, the agcucy 
of electro-positive elements, among which are alkalies and alkaline earths, and 
these exert considerable solvent power over it. So that all such combinations 
of lead and iron, zinc, &c. should be cautiously avoided. Lastly, there is 
another source of contamination of water by lead, which is this j—leaden 


Chemidal and Medical Report of the Properties of the Mineral Water of Buxton, fc. fc. 1820. 

Pharmaceutical Journal, vol. iv. p. 9. 

3 Christison’s Dispensatory, 2d edit. 

4 Dr. Christi9on (Transactions of the Royal Society of Edinburgh, vol. xv. part ii. 1842), made 

three analyses of this crust, and found that it consisted of oxide of lead, carbonic acid, and water, in 
proportions which nearly correspond to the formula 8 Pb 0 + 2 CO'- + Aq.; that is, a compound of 
three equivalents of oxide of lead, two of carbonic acid, and one of water; or rather, a compound of 
two equivalents of carbonate of lead in union with one equivalent of hydrated oxide of lead = 
2 (Pb O + CO 2 ) + fPb O + Aq.) . 

I have been informed that the presence of mortar in a cistern promoted the corrosion of the load 
by the water. 
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cisterns Rave often leaden covers, and the water, spontaneously evaporating 
from the cistern, is condensed (now in the form of pure or din tilled water) 
upon the lid, upon which it exerts its usual energetic action, and drops hack 
into the body of the cistern, contaminated by lead: so that wood not leaded 
should be used in all cases for covering leaden reservoirs ." 1 

Water impregnated with lead in the way above alluded to possesses the 
following properties:—By exposure to the air it becomes covered with a thin 
white film, and the vessel in which it is contained becomes lined with a thin 
white incrustation of a pearly lustre. This crust dissolved in acetic add 
yields a solution which is rendered blackish-brown by sulphuretted hydrogen, 
and yellow by either iodide of potassium or bichromate of potash. 

The continued use of water containing lead gives rise to lead or painters 
colic (see ante, p. 187). if the cause of the malady be not discovered, and 
the water not discontinued, pdhy usually succeeds colic (see ante, p. 188). 

The following conclusions, drawn by Dr. Christison , 2 as to the employment 
of lead pipes for conducting water, are of considerable importance, and 
therefore deserve especial attention. 

“1. Lead pipes ought not to be used for the purpose, at least where the 
distance is considerable, without a careful examination of the water to be 
transmitted. 

“ 2 . The risk of a dangerous impregnation with lead is greatest in the 
instance of the purest waters. 

“ 8 . Water which tarnishes polished lead when left at rest upon it in a 
glass vessel for a few hours, cannot be safely transmitted through lead-pipes 
without certain precautions . 3 

“ 4. Water which contains less than about an 8000th of salts in solution 
cannot be safely conducted in lead-pipes without certain precautions. 

“5. Even this proportion will prove insufficient to prevent corrosion, 
unless a considerable part of the saline matter consist of carbonates and 
sulphates, especially the former. 

“ 6 . So large a proportion as a 4000th, probably even a considerably 
larger proportion, will be insufficient, if the salts in solution be in a great 
measure muriates. 

u 7. It is, I conceive, right to add, that in all cases, even though the 
composition of the water seems to bring it within the conditions of safety 
now stated, an attentive examination should be made of the water after it has 
been running for a few days through the pipes. Eor it is not improbable 
that other circumstances, besides those hitherto ascertained, may regulate the 
preventive influence of the neutral salts." 

Hard water. —Common water which defeomposes and curdles soap is 
denominated hard water, to distinguish it from those waters which are readily 
miscible with soap, and which are termed soft waters . Spring and well 
waters are frequently hard, while rain water and usually river water are soft. 
The hardness of water depends on earthy salts, the most common of which 

1 Brande’s Dietionary of Materia Medina and Practical Pharmacy, p. 80^Lond. 1839. 

3 Tram, of the Payed Society of Edinburgh, vol. xv. part ii. p. 271. 

3 “ Conversely, it is probable*though not yet proved, that it polished lead remain untarnished, 
or nearly so, for twenty-four hours in a glass of water, the water may be safely conducted through 
lead pipes.” 
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is sulphate of lime. • By the mutual action of this salt and soap, double 
decomposition is effected: the sulphuric acid unites -with the alkali of the 
soap, while the fatty acids unite with the lime to form an insoluble earthy soap. 
On this is founded the use of a tincture of soap as a soap test of the hardness 
of water. This tincture is made by dissolving one drachm of curd soap in an 
imperial pint of proof spirit. 1 

According to Dr. Christison, water which contains more than ToVo-th of 
saline matter is scarcely fit for domestic use; that which contains tvo » th or 
upwards is called hard j that which contains not above - , - <) ■ » - <) th part lathers 
with soap, may be used for washing, and is, therefore, called soft; that which 
docs not contain more than - 5 0 ' t > - ot h part may be used in pharmacy according 
to the Edinburgh Pharmacopoeia. But this statement requires some modifi¬ 
cation ; the hardness of. the water depending mora on the nature than on the 
quantity of the solid constituents. Thames water, a remarkably soft water, 
contains, according to Mr. E. Phillips, from TK -' w th to :1 - d of solid matter 
in solution. The deep-well water of the London Basin yields, according to 
Professor Graham, -nnrrrth part of solid matter, though, as it contains carbonate 
of soda and no sulphate of lime, and but little other earthy salts, it is a soft 
and alkaline water. 

Hard water 2 is a less perfect solvent of organic matter than soft water: hence, 
in the preparation of infusions and decoctions, and for many economical 
purjjoses, as for tea-making and brewing, it is inferior to soft water; and, for 
the same reason, it is improper as a drink in dyspeptic alfections. Moreover, ■ 
it proves injurious in urinary deposits. The unfavourable effects of hard 
waters on the animal system are especially manifested in horses. “ Hard 
water, drawn fresh from the well,” observes Mr. Youatt, 3 “will assuredly 
make the coat ef a horse unaccustomed to it stare, and it will not unfrequently 
gripe and otherwise injure him. Instinct or experience has made even the 
liorse himself conscious of this; for he will never drink hard water if he has 
access to soft; he will leave the most transparent and pure [?] water of the 
well for a river, although the water may be turbid, and even for the muddiest 
pool.” 4 * 

Water containing organic matter' in solution or suspension. — 
Decomposing organic matter in suspension or solution, is found in every 
river water in a greater or less proportion. Ordinarily the quantity is 
insufficient to act injuriously; but it cannot be doubted that water strongly 


1 For the mode of using this test, see the Repertory of Patent Inventions for October 1841; and 
Pharmaceutical Journal, vol. vi. p. 526. 

Sulphate of lime or gypsum is the ordinary constituent of hard waters. Dioscorides (lib. v. 
cap. 134) describes it as possessing an astringent property, and, when drank, destroying life; and 
Fliny (lib. xxxvi. cap. 59) states, that C. Proculeius killed himself by taking it. From the few 
observations respecting it which have been published (see Wibmer, Pie Wirkuny der Jrzncimttel 
nnd (rifle, vol. ii. p. 11), it appears that it acts on the system as an astringent, euusing constipation 
and disordered digestion. Parent du Chatelet (quoted by Mr. Chadwick) ascribes to it a purgative 
quality; and refers the chronic diarrhoea, so often observed in the hospital of Salpftriere and the 
prison of St.-Lazaruss to the “ very great proportion of sulphate of lime and other purgative salts ” 
contained in the water with which both these establishments arc supplied. 

3 The Horse, p. 859, Lond. 1881. 

“ Some trainers have bo much fear of hard or strange water, that they carry with them to the 
different courses the water that the animal has been accustomed to flriiik, and that they know agrees 
with it.” 
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contaminated with it must be deleterious. Where, however, the quantity 
present is insufficient to produce any immediately obvious effects, it is by no 
means easy to procure decisive evidence of its influence on the Systran. In 
those cases in which its operation has been unequivocally recognised, it has 
manifested itself by the production of dysentery. 1 Its influence in a milder 
form is attended with slight relaxation of bowels. “ The beneficial effects 
derived from care as to the qualities of water,” says Mr. Chadwick, 2 "is now 
proved in the navy, where fatal dysentery formerly prevailed to an immense 
extent, in consequence of the impure and putrid state of the supplies; and 
care is now generally exercisod on the subject by the medieal officers of the 
army." 

The decomposing organic matter above referred to consists principally of 
the exuviaj of animal and vegetable substances. 3 The water of some of the 


1 At the Nottingham Assizes, in July 1836, it was proved at atrial (Jackson versus Hall), on 
which I was a witness, that dysentery, in an aggravated form, was caused in cattle by the use of 
water contaminated with putrescent vegetable matter, produced by the refuse of a starch manufactory. 
The fish (perch, gudgeon, pike, roach, and dace,) and frogs in the pond, through which the brook 
ran, were destroyed. All the animals (cows, calves, and horses,) which drank of this water, became 
seriously ill; and in eight years the plaintiff lost twenty-four cows and nine calves, all of a disease 
(dysentery) accompanied by nearly the same symptoms. It was also shewn that the animals some¬ 
times refused to drink the water; that the mortality was in proportion to the quantity of starch 
made at different times; and that, subsequently, when the putrescent matter was not allowed to 
pass into the brook, but was conveyed to a river at some distance, the fish and frogs began to return, 

. and the mortality ceased among the cattle. The symptoms of illness in the cows were ns follows: 
the animals at first got thin, had a rough staring coat, and gave less milk (from two to three quarts 
less every day); they then became purged, passed blood with the fscees, and at length died emaciated 
and exhausted. On a post-mortem examination, the intestinal canal, throughout its whole length, 
was found inflamed and ulcerated. The water, which 1 examined, was loaded with putrescent matter, 
and contained chloride of calcium (derived from the chloride of lime employed in bleaching the 
starch). Traces of free sulphuric acid were occasionally found by one witness. * 

“ Dr. M. Barry affirms that the troops were frequently liable to dysentery while they occupied the 
old barracks at Cork; bnt he has heard that it lias been of rare occurrence in the new barracks. 
Several years ago, when the disease raged violently in the old barracks (now the depot for convicts), 
the care of the sick was, in the absence of the regimental surgeon, entrusted to the late Mr. Bell, 
surgoon, in Cork. At the period in question, the troops were supplied with water from tho river 
Lee, which, in passing through the city, is rendered unfit for drinking by the influx of the contents 
of the sewers from the houses, and likewise i»hrackish from the tide, win® ascends into their channels. 
Mr. Bell, suspecting that the water might have caused the dysentery, upon assuming the care of the 
sick, had a number of water carts engaged to bring water for the troops, from a spring called the 
Lady’s Well, at the same time that they were no longer permitted to drink the water from the 
river. From this simple, hut judicious arrangement, the dysentery very shortly disappeared among 
the troops.” (Dr. Cheync, On Dysentery, in the Dublin Hospital’ Reports, vol. iii. p. 11). 

8 Report to Her Majesty’s Principal Secretary of State for the Home Department, from the Poor 
Laso Commissioners, on an Inquiry into the Sanatory Condition of the Labouring Population of 
Great Britain, p. 78, 1842. 

8 “In addition to its saline nr natural impurities, the well waterofLondon is sometimes contaminated 
by organic matters, the source of which, especially in the pump water of churchyards, is sufficiently 
obvious; and such is usually the place selected for the parish pump. This disgusting source of 
water should be avoided; and the disgraceful system of burying the dead in the streets of the 
metropolis should be authoritatively discontinued. Of this nuisance abundant instances occur to 
every one who walks about London; the churchyard of St. Clement’s, in the Strand, is a fair 
specimen, and there are many infinitely worse. In these the same graves aro repeatedly opened, 
and the coffins tliruBt in one upon another, according to the most inexplicable system; and it is 
beneath this superstratum that the waters of the adjacent wells flow, in some instances, perhaps, 
deep enough to avoid direct contamination, but never free from the suspicion of the (wrings of the 
vicinity.” (Braude’s Dictionary of Materia Medica and Practical Pharmacy, p. 81, 1839.) In 
the Report on the Health of Tdtons {tiffed of Interment of Bodies), dated 14th June, 1842 (327), 
it is stated that this pump has been obliged to be shut up, as the water was found unfit for use. 
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wells of the metropolis are occasionally contaminated with the odour and 
flavour of gas-tar. I have myself found this to be the case in a well water 
obtained near the London Hospital. 

The quantity of organic matter contained in common water has not been 
accurately determined. Dr. Lambe^tates, that from 30 gallons of Thames 
water, collected at London, he procured'28 grains of a carbonaceous substance. 
But from Thames water taken out of the river at Windsor, the quantity was 
considerably less. Prom six gallons of water he did not procure one grain of 
tins charcoally matter. 

Thames water, when carried to sea in casks, soon becomes putrid and 
offensive, and evolves inflammable vapour. 2 This is owing to the presence 
of decomposing organic matter. If, however, the water in this fetid state be 
racked off into larger vessels, and exposed to the air, a slimy deposit is formed, 
and the water becomes clear, sweet, and palatable. The cleansing which this 
and other river waters undergo, by which they are deprived of organic matters, 
seems to depend on the oxidation of the vegetable and animal remains, partly 
by the oxygen of the air, partly by the deoxidation of the alkaline and earthy 
salts, as the sulphates. 

I have already had occasion to refer to the evolution of sulphuretted 
hydrogen gas from waters containing both sulphates and decomposing organic 
matter (see ante, p. 69). 

Living beings (animals and vegetables) constitute another class of 
impurities of river water. But the public has formed a veTy erroneous notion 
of the extent and nature of this source of impurity, in consequence of the 
public exhibition in London of aquatic animals, by means of the solar and 
oxyhydrogen microscopes. The animals used on these occasions are collected 
in stagnant pools in the neighbourhood of the Metropolis, and are not found 
in the water usually supplied for domestic use. 

Recent microscopic investigations have shown that animals are liable to 
both vegetable and animal parasites. 3 Thus goldfish (Cyprians aurulux) 
often become covered with a white efflorescence, and, in consequence, languish 
and die.. When examined by a microscope, this efflorescence is found to be 
a confcrvoid plant, and to consist of articulated, cellular tubes, some of 
which are fdlcd with granules, and one or two nuclei. A similar growth 
sometimes occurs on efts (Triton cristatd), by which the tails of these animals 

l» the same work, Dr. Copland, in his evidence before the Committee of the House of Commons, 
states that water which percolates through soil abounding in animal matter becomes injurious to the 
health of the individuals using it. This fact, he says, “ has been proved on many oocasions, and 
especially in warm climates; and several very remarkable faets illustrative of it occurred in the 
Peninsular campaign. It was found, far instance, at Ciudad Rodriao, where, as Sir James 
M'Grigor states in his account of the health of the army, there were 20,000 dead bodies put into 
(he ground within the space of two or three months, that this circumstance appeared to influence 
the health of the troops, inasmuch as for some months afterwards all those exposed to the emanations 
from the soil, os well as obliged to drink the water from the sunk wells, were affected by malignant 
and low fevers, and by dysenteries, or fevers frequently putting on a dysenteric character. The 
digestive operations are affected by water abounding with putrid animal matter ; so that burying in 
large towns affects the health of individuals—in the first place, by emanations into the atmosphere, 
and in the second place, by poisouing the water percolating through that soil.” 

3 J-l} v estir/ation of the Properties of the Thames Water, Load. 1828. 

A similar change is reported to have occurred to water collected at St. Jago (sec Phil. Trans. 
No. 288, p. 738, vol. xxii. 1701). 

Dor an account of vegetable parasites, see Robin, J)es Veyetaux qui croisscnt sur VHomme et 
stir tes Amman* vivent, Paris, 1847. * 
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are gradually destroyed. Now it is by no means improbable that disease may 
be induced in a somewhat similar way in the human subject by the use of 
water containing the shreds or filaments of cryptogamic plants. This suspicion 
is strengthened by the case related by Dr. A. Earre 1 of a woman who passed 
by the bowels substances having the ordinary appearance of shreds of false 
membrane, but consisting entirely of confervoid filaments, probably belonging 
to the genus Oxeillatoria. The patient drank the ordinary water which 
supplies London, and it is not improbable, therefore, she may have in this 
way imbibed the reproductive sporules. In the same way aquatic animals of 
various species may be occasionally swallowed. 

Tests of the usual Impurities in Common Waters. —The following 
are the tests by which the presence of the ordinary constituents or .impurities 
of common waters may be ascertained:— 

1. Ebullition. —By boiling, air and carbonic acid gas arc expelled, while carbonate of 
lime (which has been held in solution by the carbonic acid) is deposited, ^fce latter 
constitutes the fur or crust which lines tea-kettles and boilers._ 

2. Protosulphate of Iron. —If a solution or crystal of this salt be- introduced into a 
phial filled with the water to be examined, and the phial be well corked, a yellowish- 
brown precipitate (sesquioxide of iron) will be deposited in a few days, if oxygen gas be 
contained in the water (see ante, p. 268). 

3. Litmus, —This is a test for acids or alkalies. Blue litmus paper, or blue infusion 
of litmus or syrup of violets, is reddened by a free acid. Litmus paper or infusion of 
litmus, slightly reddened by an acid, has its blue colour restored by an alkaline or alkalino 
carbonate. 

4. Lime Water. —This is a test for carbonic acid, with which it causes a white pre¬ 
cipitate (carbonate of lime) if employed before the water is boiled. 

5. Chloride of Barium. —A solution of this salt usually yields, with well-water, a 
white precipitate, insoluble in nitric acid. This indicates the presence of sulphuric acid 
(which, in common water, is combined with lime, and sometimes with soda). 

6. Oxalate of Ammonia. —If this salt, yield a white precipitate, it indicates the pre¬ 
sence of lime (usually in the form of carbonate and sulphate). ' 

7. Nitrate of Silver.— If this occasion a precipitate insoluble ip nitric acid, the 
presence of chlorine (usually as chloride of sodium or earthy chloride) may be inferred. 
Nitrate of silver may also be used to detect the existence of phosphoric acid in water. In 
his paper on the deep-well water of the London basin, Professor Graham 3 observes, that 
a small deposit, chiefly consisting of carbonate and phosphate of lime, takes place when 
this water is considerably evaporated; and the remaining liquid gives, with nitrate of silver, 
a precipitate of chloride and carbonate of silver, “ winch is white, without any shade of 
yellow; but if a portion of the water, amounting to an ounce or two, be evaporated to 
diyncss in a platinum capsule, without removing the precipitate, and the heat afterwards 
continued so as to raise the temperature of the resulting dry saline water to low redness, 
then, on redissolving by distilled water, and adding nitrate of silver, a precipitate is 
obtained, in which the yellow colour of the phosphate of silver is very perceptiblo. The 
earthy phosphate is decomposed by ignition with the alkaline [carbonate] belonging to the 
water, and the soluble phosphate of soda is produced.” Nitrate of silver is also used as 
a test of organic matter (see ante, p. 280). 

8. Phosphate of Soda.— If the lime contained in common water bo removed by 
ebullition and oxalic acid, or oxalate of ammonia, and to the strained and transparent 
water ammonia and phosphate of soda be added, any magnesia present will, in the course 
of a few hours, be precipitated in the form of the white ammoniaeal phosphate of magnesia. 

9. Tincture of Galls. —This is used as a test for iron, with solutions of which it 
forms an inky liquor (tannate and gallate of iron). If the test produce this effect on the 
water before, but not after, boiling, the iron is in the state of carbonate; if after' as well 
as before, it is in that of sulphate. Infusion of tea may be substituted for infusion of galls, 
to which its effects and indications are similar. Feiroci/anide of potassium yields, with 


* Microscopic Journal, vol. it p. 189. 

3 Meuoirs if the Chcmicat Society, vol. ii. p. 392. 
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solutions of the. sesquisalts of iron, a blue precipitate, and with the protosalts a white 
precipitate, which becomes blue by exposure to the air. 

10. HyDROsumitiBlc Acid (Sulphuretted Hydrogen). —This yields a dark (brown or 
black) precipitate (a metallic sulpliuret) with water containing lead or copper in solution. 
— Hudrosulphuret of ammonia or sulphuret of potassium, occasions a dark or black precipitate 
or discolouration with water containing iron, as well as with that which contains either 
lead or capper in solution. 

11, Evaporation and Ignition. —If the water be evaporated to dryness, and ignited 
in a glass tube, the presence of organic matter may be inferred by the odour and smoke 
evolved, as well as by the charring.—Another mode of detecting organic matter is by 
adding nitrate of lead to the suspected water, and collecting and igniting theprecipitate; 
when globules of metallic lead arc obtained if organic matter be present. 1 —The putrefac¬ 
tion of water is another proof of the presence of this matter.—Nitrate of stiver has been 
before mentioned as a test (see ante, p. 280). 

i. AQUA PLUVIALIS ; Aqua Plttvia; Aqua Imbjrium; Rain Water .— 
This is the purest of all natural waters. Its composition, however, varies 
somewhaPin different situations, owing to the foreign substances floating in 
the atmosphere, and with which it becomes contaminated. It contains air, 
carbonic acid, salts, and organic matter. 

Liebig 2 has shewn that rain water contains carbonate of ammonia, to which 
he ascribes its softness. Carbonate of lime is another constituent, as is also, 
according to Bergmann, chloride of calcium. The latter chemist also obtained 
truces of nitric acid. Zimmermaim found oxide of iron and chloride of potassium 
in rain; but Kastner could discover no trace of iron in it, though he found 
meteoric iron and nickel in dew. Brandes detected various other inorganic 
substances, viz. chloride of sodium (principally), chloride of magnesium, 
sulphate and carbonate of magnesia, and sulphate of lime. He likewise men¬ 
tions oxide of manganese. The putrefaction to which rain water is subject 
shews that some organic matter is present. The term pyrrkin (from mppog, 
red ) lias been applied by Zimmermann to an atmospheric organic substance 
which reddens solutions of silver. 

At the commencement of rain, especially after the long-protracted drought, 
the water which falls contains more foreign matter than the rain water collected 
after several hours or days of continued rain. The first rain which falls is con¬ 
taminated with carbonate of ammonia, various other salts (sulphates and chlo¬ 
rides), carbonaceous matters, &c. washed out of the atmosphere. Such water, 
therefore, should not be collected for pharmaceutical and chemical purposes. 

The purest rain water is collected after a continued rain of several hours or 
days, and at a distance from houses. That which is collected from the roofs 
of houses is of course liable to contamination from various sources. 

Whenever rain water is collected near large towns, it should be boiled and 
either strained or allowed to deposit its impurities before use. As it contains 
less saline impregnation than other kinds of natural waters, it is more apt to 
acquire metallic impregnation from leaden cisterns and water pipes. 

Snow Water [Aqua ex Nine; Aqua Nivalis) is destitute of air and other gaseous 
matters found in ram; and hence fish cannot live in it. It has long been a popular, but 
erroneous opinion, that it was injurious to the health, and had a tendency to produce 
bronchocele. But this malady “ occurs at Sumatra, where ice and snow'are never seen; 
while, on the contrary, the disease is quite unknown in Chili and Thibet, although the 
rivers of these countries are chiefly supplied by the melting of the snow with which the 

1 See Dr. Lamb’s Investigation of the Properties of Thames Water, p. 11, 1828 ; also Clement, 
Ann. de Chimie et Physig. t. iv. p. 282. ♦ , 

in ^ anic Chemistry in its Application to Agriculture and Physiology, edited by Lyou Plavfair, 
rli.D. Load. 1840. 

VOL. 1. 
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mountains are covered.” 1 Snow does not quench thirst; on the contrary, it augments it j 
and the natives of the Arctic regions “ prefer enduring the utmost extremity of this 
feeling, rather than attempt to remove it by eating of snow.” 2 Wien melted, however, 
it proves as efficacious as other kinds of water. 

2. AQUA FONTANA ; Spring Water .—This is rain water which, having 
percolated through the earth, reappears at the surface of some declivity. 
During its passage it almost always takes up some soluble matters, which of 
course vary according to the nature of the soil. Its constituents are similar 
to those of well water, which is also frequently termed spring water. 

“ For pharmaceutic use, spring water must be so far at least free of saline matter as not 
to possess the quality of hardness, or contain above a 6000th of solid matter/’-r-PA. Ed. 

Under the name of spring water -the Edinburgh College include also well 
water. The purity indicated in the Edinburgh Pharmacopoeia for spring 
water is intended to apply to the springs of Scotland. Spring water of such 
purity is rare in England. 


3. AQUA EX PETEO ; Aqua Puleana; Well Water. —This is water 
obtained by sinking wells. As it is commonly raised by means of a pump, 
it is frequently called pump water. The constituents of ordinary well water 
are similar to those of river water above mentioned; but the earthy salts 
(especially the sulphate of lime) are found in much larger quantity. 

The London Wells. —The wells in London ;t may be arranged in three classes: those 
in the gravel above the clay ; those in the clay itself; and those which derive their supply 
from the strata below the clay. 

1. Wells in the diluvial gravel above the c!a;/. —These are shallow wells which, generally 
speaking, yield gix>d driukmg water, though llic produce of some of them is rather hard 
and brackish. The supply which they yield is generally insufficient for the consumption 
of large manufactories. 

2. Wills in the London day. —The water obtained from the bine clay is exceedingly 
impure. It derives its great hardness from sulphate of lime, of which it is sometimes 
nearly a saturated solution. Sulphate of magnesia, sulphate of soda, sulphate of iron, 
and occasionally sulphuretted hydrogen, are also found in these waters. The supply of 
these wells is scanty. 

3. Wells which derive their supply from the strata lidwc the day. —These wells derive 
their water from the sand and plastic clay contained, beneath the London day, in the 
chalk basin. Many of the wells cxieud some distance into the chalk. Their depth varies 
in different localities from 100 to 500 feet or more. The water which these deep wells 
of the London basin supply is remarkable for its softness, derived from the presence of 
carbonate of soda, and for its containing phosphoric acid. It has been analysed by 
Professor Graham. 4 An imperial gallon obtained from the deep well in the brewery of 
Messrs. Combe and Delaficld, Long Acre, contained 56'45 grains of solid matter, 100 
parts of which gave 


Carbonate of soda. 

.. 2070 

Sulphate of soda . 

. 42-94 

Chloride of sodium . 

. 22-58 

Carbonate of lime . 

1096 

Carbonate of magnesia. 

. 0-92 

Phosphate of lime . 

. 0-84 

Phosphate of iron . 

... . 0*43 

Silica . 

. 0-79 


________ 100-66 _ 

1 Paris, Pharmacologia, 6th edit. vol. i. p. 79. 

1 Narrative of a Second Voyage in Search of a. North-west Passage; and of a Residence in the 
Arctic Regions daring the. years 1829, 1830, 1831, 1832, and 1833, p. 366. Lond. 1838. 

3 - For a notice of the Wells in London, sec Conykeare and Phillips's Outlines of the Geology of 
England and Wales ; also the Quarterly Journal of Science., vol. xiv. p. 145, 1823. 

4 Memoirs of the Chemical Society , vol. ii. p. 392. 
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It is obvious, therefore, that the deep well water of the London basin contains nearly 
three times as much solid matter in solution as docs Thames water (see infra). 

Artesian Wells. —These arc vertical, cylindrical borings 1 in. the earth, through which 
water rises, by hydrostatic pressure, either to the surface (spouting or overflowing wells), 
or to a height convenient for the operation of a pump . 2 They have been denominated 
Artesian from a notion that they were first, made in the district of Artois, in France. It 
is probable, however, that they were known to the ancients, for a notice of them is said 
to occur in Olymniodorus . 3 Proposals have been made for supplying London with water 
by these wells, which would derive their water from the stratum of sand and plastic clay 
placed between the London clay and the chalk basin . 4 But it docs not appear that a 
sufficient supply can be obtained in this way . 5 * 

4. AQUA EX FLMI1VE ; Aqua Fluvialh; River Water .—This is a 
mixture of rain and spring water. When deprived of the matters which it 
frequently holds in suspension, its purity is usually considerable. The 
following are the solid constituents of the waters of the Thames and Colne, at 
different localities, according to the analyses of Mr. It. Phillips 0 :— 


QUANTITY OF WATER. 

1 Gallon <== 10 lbs. Avoirdu¬ 
pois, at 62" F.. or 

70000 grs. Avoirdupois. 

THAMES WATER. 

COLNE WATER. 

Brentford. 

Source of the 
Grand Junction 
Water Works 
Company. 

Barnes. 

Source of the 
Went Middlesex 
Water Works 
Company. 

Chelsea. 

Source of the 
Chelsea 
Water Works 
Company. 

Otterpool. 

Spring, 
near Bushey. 

Main spring 

in the valley 
that supplies 
the Collie 

Colne 

itRelf. 


«rs. 

grs. 

grs. 

grs. 

grs. 

grs. 

Carbonate of Lime. 

16-000 

16-900 

16300 

18-800 

19300 

18*100 

Sulphate of Lime. > 

Chloride of Sodium.j 

3-400 

1-700 

2-900 

2-500 

2*500 

3*200 

Oxide of Iron.■) 

Silica.( 

Magnesia.£ 

Carbonaceous matter .... ) 

very 

minute 

portions 

| ditto 

ditto 

ditto 

ditto 

ditto 

Solid matter held in solution 
Mechanical Impurity. 

19*400 

0-368 

18-600 

0-368 

19-400 

0-238 



21*300 

0126 

Total solid matter .. 

19768 

18968 

19-638 

21-485 

22*062 

21-426 


No notice is taken in these analyses of the gaseous constituents (air and carbonic acid) of river water. 


Thames water taken from the middle of the river at Twickenham, two hours 
after high water, on the 16tli of December, 1847, had a temperature of 49°‘l 
Pain., and the specific gravity of D0003. An imperial gallon of it contained 
22-48995 grains of solid matter, consisting of carbonate of lime, soluble 
organic matter, insoluble organic matter, sulphate of soda, chloride of calcium, 
carbonate of magnesia, sulphate of potash, sulphate of lime, silicic acid, and 
free carbonic acid. 7 

SirrrLY of Water to the Metropolis . 8 —London is supplied with water by eight 
water companies, six of which derive their water from the Thames. The East London 


1 For a description of the mode of boring and of the tools used, see lire’s Dictionary of Arts, 

Manufactures, and Mines, p. 57. London, 1839. 

3 R Penny Cyclopedia, art. Artesian Wells, is a popular and interesting account of these wells. 

4 Fasav, Description Geologique du Departement de ta Seine-Tnferieure, p. 292. Rouen, 1832. 

t ™ an interesting account of Artesian Wells, by Mr. Webster, in the Atheneum for 1839, p. 131. 
s • ’dsn. Transactions of the Institution of Civil Engineers, vol. iii. part iii. 

Report from the Select Committee of the House of Lords, appointed to inquire into the supply 
if ater to the Metropolis, p. 91, 1840; See also Dr. Bostock’s analysis in the Deport of the 
commissioners appointed to inquire into the state of the supply of Hater in the Metropolis, 1828. 

E. Clarke, in the Proceedings of the Chemical Society (Pharmaceutical Journal, vol, vii. 
P- 591). , 

bee the Report of the Commissioners appointed by His Majesty to inquire into the state of the 
supp y of Water in the Metropolis (Quarterly Journal of Science, April 1828). 
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Company derives its water from the river Lea. The New River Company derives its 
principal supply from a spring at Chadwell, between Hertford and Ware, and from an 
arm of the river Lea. The following was the amount supplied to the metropolis in 1828 

Gallons per diem. 


TNew River .. 13,000,000 

East London. 6,000,000 

North side of the Thames...-{ Grand Junction. 2,800,000 

West Middlesex . 2,250,000 

I Chelsea. 1,760,000 

f Lambeth . 1,244,000 

South side of the Thames... -{ Vauxhall or South Lambeth. 1,000,000 

(^Southwark . 720,000 


Total daily supply. 28,774,000 


5. AQUA EX LACU ; Lake Water .—This is a collection of rain, spring, 
and river water, usually contaminated with putrefying organic matter. 

6. A QUA EX PAMJDE ; Mar.sk Water .—This is analogous to lake water, 
except that it is altogether stagnant, and is more loaded with putrescent 
matter. The sulphates in sea and other waters arc decomposed by putrefying 
vegetable matter, with the evolution of sulphuretted hydrogen: hence the 
intolerable stench from marshy and swampy grounds liable to occasional 
inundations from the sea (see p. 69, foot note). 


2. Aqua Marina.—Sea Water. 

(A(jua Marie.) 

Under this head are included the waters of the ocean and of those lakes, 
called inland seas, which possess a similar composition. The Dead Sea, 
however, differs exceedingly in its nature from sea water, and might properly 
be ranked amongst mineral waters. 

The water of the Dead Soa contains, according to Marcct’s 1 .analysis, 24'6 per cent, of 
saline water, and has the extraordinary densit y of 1 - 211. Its constituents arc as follows:— 


Muriate of lime. 3'920 

“ magnesia. 10'246 

“ soda. 10'360 

Sulphate of lime . 0'054 

Water. 75'420 


100000 

The quantity of solid matter varies considerably in different seas, as the 
following statement from Pfaff 2 proves:— 


10,000 Parts of IVater of 

The Mediterranean Sea. 

English Channel . 


German Ocean 


At the Island of lolir. 

“ “ Norderney 

In the Frith of Forth. 

At Ritzebiittel . 


Baltic Sea. 


At Apcnrade, in Sleswick ... 

At Kiel, in Holstein . 

At Doberan, in Mecklenberg 

1 At Traveiniiade. 

j At Zoppot, in Mecklenberg 
\At Carlshamm . 


Solid Constituents. 

. 410 grs. 

. 880 “ 

. 345 “ 

. 342 “ 

. 312 “ 

. 312 “ 

. 216 “ 

. 200 “ 

. 168 “ 

. 167 “ 

........ 76 “ 

. 66 “ 


1 Nicholson’s Journal, xx. 25. 

a Schwartze’s A/lgemeine und specietle Ueilquellenlehre, 2te Abt. S. 186. LeipBig, 1839. 
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We shall not be far from the truth if we assume that the average quantity 
of saline matter is 34 per cent., and the density about 1’0274. 

The composition of sea water, according to Schweitzer 1 and Laurens, is as 
follows:— 


Constituents. 


Water . 

Chloride of sodium .... 
“ potassium . 

“ magnesium 

Bromide of magnesium 
Sulphate of magnesia... 

“ lime . 

Carbonate of lime. 


Of the English Channel. Sea Water of the Mediteiranean. 
(Schweitzer.) (LjUIUENS.) 


Grains. 

Grains. 

964-74372 . 

. 959-26 

27-05948 . 

27-22 

0-76552 . 

001 

3-66858 . 

614 

0-02929 . 


2-29578 . 

7-02 

1-40662 . 

015 

0'()3301 . and Magnesia.. 

020 

100000000 

1000-00 


Schweitzer also detected distinct traces of iodine and ammonia. 

Iodine has been found in the Mediterranean by Balard. 

Forchammcr 2 asserts that though the total solid contents of the water of 
the Atlantic vary from 3'57 (German Sea) to 3’(iG (tropics) per cent, of the 
water, yet that the relative proportion of the salts varies but little. 

.Physiological Effects and Uses. —Sea water, taken internally, excites 
thirst, readily nauseates, and, in full doses, occasions vomiting and purging. 
The repeated use of it, in moderate doses, has been found beneficial, on 
account of its alterative and resolvent operation in scrofulous affections, 
especially glandular enlargements and mesenteric diseases. Its topical action 
is more stimulant than common water. It is used as an embrocation in 
chronic diseases of the joints. Employed as a bath, it more speedily and 
certainly causes tire reaction and glow ; and consequently the sea-water bath 
may be used for a longer period, without causing exhaustion, than the common 
water bath. In other respects its effects, as a bath, are similar to those of 
common water (see ante. pp. 20 and 28). It is a popular opinion, which is 
perhaps well founded, that patients are less likely to take cold after the use 
of salt water, as a bath, than after the employment of common water. 3 

Eresli water may be obtained from sea water either by congelation or 
distillation. In freezing, the pure water only congeals, not the saline matters: 
and hence the ice of the Polar seas yields fresh water. By distillation, pure 
wholesome fresh water may be obtained from sea water; but hitherto various 
inconveniences and objections have prevented mariners being supplied with 
fresh water from this source. 4 

From sea water is procured chloride of sodium and sulphate of magnesia. 


BALNEUM MARIS FACTITIUM ; Artificial Sea Water Bath.—A cheap 
substitute for a sea water bath is prepared by dissolving common salt in water 
in the proportion of five ounces avoirdupois to every wine gallon of water. 


Bond. and Edin. Phil. Mag. vol. xv, p. 51, July 1831). 

‘ Reports of the British Association, 1848, p. 90. 

On the medicinal properties of sea water, consnll Logan’s Observations on the Effects of Sea 
Water in Scurvy and Scropkula, Loud. 1770; and Dr. R. White, on The Use and Abuse of Sea 
Water, Loud. 1775. 

Clark’s Patent Improved Pyro-hydro-pneumatic Apparatus for easily converting Sea Water into 
Fresh, is a convenient form of still adapted for use at sea. 
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8. Aquas Miverules.—Mineral Waters. 

History. —Mineral waters were known to mankind in the most remote 
periods of antiquity, and were employed medicinally, both as external and 
internal agents, for the. prevention, alleviation, and cure of diseases. Homer 1 
speaks of tepid and cold springs. The Asclepiadse, or followers of iEsculapius, 
erected their temples in the neighbourhood of mineral and thermal waters. 3 
Hippocrates 3 speaks of mineral waters, though he docs not prescribe them, 
when speaking of particular diseases. Pliny 4 notices their medicinal properties. 

Natural History. — The principal source of mineral waters is the 
atmosphere, from which water is obtained in the form of rain, snow, hail, and 
dew, and which, after percolating a certain portion of the earth, and dissolving 
various substances in its passage, reappears on the surface at the bottom of 
declivities {sprint/ water), or is procured by sinking pits or wells (well water). 
But springs are sometimes observed under circumstances which are inconsistent 
with the supposition of their atmospheric origin. “The boiling springs 
which emerge on the verge of perpetual snows, at an altitude of 13,000 feet 
above the level of the sea, as in the Himalayahs, cannot be derived from the 
atmosphere, not to mention the peculiar relations of the Icelandic Geysers/’ 5 
Other sources, therefore, have been sought for, and the writer just quoted 
enumerates three, viz. the focus of volcanic activity, the great mass of the 
ocean, or other masses of salt water and subterranean reservoirs. 

Considered with reference to their temperature, mineral waters are divided 
into cold and hot. The hot or thermal waters arc those which possess a 
temperature more or less elevated above the mean of the latitude or elevation 
at which they are found, and the changes of which, if any, observe no regular 
periods coincident with the revolutions of the seasons. Three causes have 
been assigned as the source of the heat of mineral waters, viz. volcanie action 
now in existence; volcanic action now extinguished, but the effects of which 
still remain; and a central cause of heat, which increases as we descend from 
the surface to the interior of the earth. 6 

The Geysers, or boiling springs, of Iceland, are evidently connected with 
volcanic action. They are intermittent fountains, which throw up boiling 
water and spray to a great height into the air. 7 

The origin of the saline and other constituents is another interesting topic 
of inquiry connected with the natural history of mineral springs. As water 
in its passage through the different strata of the earth must come in contact 
with various substances which are soluble in it, we refer certain constituents 
of mineral waters to solution and lixiviation merely; as chloride of sodium, 
carbonates of lime and magnesia, iodides and bromides of sodium and 
magnesium, iron, silica, &e. Chemical action must, in some cases, be the 
source of other constituents. Thus sulphuretted hydrogen is probably 
produced by the action of water on some metallic sulphuret (especially iron 


’ Iliatl, xxii. 147. 

2 Spren"cl, Hisl. de Metier,. jmr Jourdan, t. ler, p. 144. 

3 lie ambus, aquis, loots. 

4 Hist. Nat. lib. xxxi. 

4 Gairdner’a Essay on Mineral and Thermal Springs, p. Z89. 

11 Gairdm r, op. eit. 

7 For further information concerning them, 1 impst refer to Sir G. S. Mackenzie’s Travels in 
Iceland during the Snmmei^qf Editib. 1811; and to Harrow’s Visit to Iceland, by way of 
Tronye.m, Spc. in the Summer o/'1834, Lond. 1885, 
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pyrites); sulphurous or sulphuric acid, from the oxidation and combustion 
of sulphur, free or combined. The carbonic acid found in the icidulous or 
carbonated waters is referable to the decomposition of carbonate of lime, 
either by heat or by the action of sulphuric acid. Hydrochloric acid is 
doubtless produced by the decomposition of some chloride (probably chloride 
of sodium or sal ammoniac). Carbonate of soda must also be considered as 
the product of some chemical process; thus, that found in the natron lakes 
of Egypt is supposed to be foruiggi by the action of chloride of sodium on 
carbonate of lime. 1 “The different orilices of the Karlsbad Sprudel discharge 
annually about 18,000 tons of carbonate of soda and 20,000 of the sulphate 
in the crystallized state;” 2 but a “very simple calculation is sufficient to 
shew that the Donnersberg alone, the loftiest of the Bohemian Mittelgebirge, 
a cone of clinkstone 2,500 feet in elevation, contains soda enough to supply 
the Karlsbad waters alone for more than 30,000 years.” 3 

Classification. —Mineral waters may be classified according to their tem¬ 
perature, their chemical composition, or their medicinal properties. But 
hitherto no satisfactory classification has been effected by any of these methods, 
nor perhaps can it be formed. 

'l'lie method adopted by Paracelsus and the alehymists was to divide mineral 
waters according to their temperature into the two great classes of hot and 
cold, and to sub-divide each of these according to their supposed constituents. 
The following is Dr. Gairdner’s classification according to t his method :— 


SERIES 1.—THERMAL. 

Class 

1. Sulphureous. Predominant constituent. 

Sulphuretted Hydrogen: 
e.g. Bareges, Aix-la-CliapcUe. 

2. Alkaline. Pred. const. Carbonate of 

Soda: 

e.g. Eras, Tcplitz, Vichy, Mont-d’Or, 
Ischia. 

3. Purging. Pred. const. Sulphate of Soda: 
e.g. Karlsbad, d’Ax, Pisa. 

4. Saline. Pred. const. Chloride of So¬ 

dium : 

e.g. Wiesbaden, Bourbon 1’Arcbiunbault, 
Civita Veccbia, Baden in Baden, 
b. Calcareous. I’red. const. Carbonate or 
Sulphate of Lime: 
e.g. Bath, Buxton, St.-Allyrc. 
fi. Siliceous. Pred. const. Silica: 

e.g. (leyser, Chaudes Aigues, Luxueil, 
Mnriara. 

7. Pure. Little or no impregnation: 
e.g. Matlock, Vic eu Carbides. 


SERIES JL—COLD. 

Class 

1. Sulphureous. Predominant constituent, 

Sulphuretted Hydrogen : 
e.g. Harrowgate, Moffat, Nenndorff. 

2. Acidulous. Pred. const. Carbonic Acid 

Gas .- 

e.g. Pyrmout, Seltcrs, Asciano. 

3. Alkaline. Pred. const, (hirbonate of 

Soda: 

e.g. Vais, Bilin, Malvern. » 

4. Purging. Pred. const. Sulphate of Soda: 
e.g. Cheltenham,Franzensbad, Marienbad. 

5. Saline. Pred.const. Chloride of Sodium: 
e.g. Leamington, llennes, BoUrbonne-les- 

Bains. 

(5.) Brine Springs. Pred. const. Chloride 
of Sodium: 

e.g. Ashby-de-la-Zouch, Krcuzriach, Ischl, 
Bex. 

6. Chalybeate. Pred. const. Oxide of Iron: 
e.g. Tunbridge, Spa. 

7. Aluminous Chalybeate. Pred. const. 

Sulphates of Iron and Alumina: 
e. g. Isle of Wight, Ilartfell, Alcxisbad. 

8. Bitter. Pred. const. Sulphate of Mag¬ 

nesia : 

e.g. Saidschiitz, Seidlitz, Epsom. 


This? arrangement is objectionable on two grounds: the two series of thermal 
and cold waters pass into each other by almost insensible gradations; and secondly, 
waters of analogous chemical composition, and, thereijpre, of similar medicinal 
properties, are separated on account of their difference of temperature. 

. ' --r--—--—-- ~ " 

^ Berthollet, Essai. dr Statiqne Chimigue , ler part, if 406. 

? Gairdncr, op. at. p. 325. 3 Ibid. p. 338. 



296 


INORGANIC BODIES. —Water. 


The classification which I shall adopt is convenient on account of its 
simplicity aft practical utility. It consists in grouping mineral waters in 
four classes, respectively termed chalybeate, stilphureous, acidulous, and 
saline. 

CLASS 1. CHALYBEATE OR FERRUGINOUS WATERS. 

(Aqure ferruginoss: seu martiales.) 

These are mineral waters whose predominating or active principle is iron. 
Most mineral waters contain this metal, but the term chalybeate is not applied 
to them unless the quantity of iron be considerable in proportion to the other 
constituents. 

The quantity of oxide of iron contained in different waters is shewn by the 
following table:— 

I)a. M. Gairdner’s Table op tiie Quantity' op Oxide op Iron contained in 
Chalybeate Waters. 

10,000 Grs. of the Water. Grs. i 

' Bath in England . 

Bourbon I’Arcbambault in France . 

Mont-d’Or in ditto . 

Vichy in ditto . 

Thermal . St.-Nectaire in ditto. 

Ohaudes Aiguea in ditto . 

Champagne in ditto. 

Karlsbad Sprudcl in Bohemia . 

Teplitz Steinbad in ditto . 

f Tunbridge in England . 

Hnrrowgate (Oddy’s saline chalyb.) in ditto... 

Tsle of Wight (aluminous chalyb.) in ditto ... 

Holywell, Lancashire, in ditto . 

Ilartfell Spa, near Moffat, in Scotland. 

Ditto, No. 2 . 


Cold 


0'0271 

K. Phillips. 

2'57'J . 

Patissicr. 

0T0 

Berthicr. 

V385 

Longchamps. 

0-14 

Berthier. 

0T5 

Ditto. 

0-1573 

Patissier. 

0-022 

Berzelius. 

0-03 

Ditto. 

0381 

Scudamore. 

0-411 

Ditto. 

14-79 

Marcet. 


Dunblane in ditto . 

Forges in France . 

Aumalc in ditto. 

Passy in ditto . 

Vais in ditto . 

Aicxisbad, Bcmburg, in Germany... 
Buckowina in Silesia (lower spring) 

Liebenstoin in Thuringia . 

Godelheim (bathing spring) . 

Lauchstadt. 

Spa . 

Pyrmont (drinking spring) . 

Kisscngen. 

Bruckenau in Franconia . 

Karlsbad (acidulous spring) . 

KSnigswart (drinking spring) . 

Bilin. 

Geilnau on the Lahn. 

Faehingen on ditto . 

Sellers in Nassau . 


Marienbad, Caroline well . 

Engistcin, Canton of Bern in Switzerland. 

Schmerikon, Canton of Gallon in ditto. 

St. Catarina* Canton Vcltlin in ditto . 

Lipewsk in Russia ...l'O 

Ballstown, New York, United States . 


2-396 

f perox. ir. 

\ Woolworth. 

0825 

Thomson. 

34-2 

Ditto. 

312-0 

ConueP. 

0233 

Murray. 

1-128 

Robert. 

2-50 

Diezengremcl. 

0-679 

Dcyeux. 

0-06 

Berthier. 

2-348 

Gracfe. 

2-090 

Lachmuud. 

1-66 

Trommsdorff. 

1-489 

Witting. 

1-018 


0-746 

Monheim. 

0-611 

Brandcs. 

0-421 

Vogel. 

0-210 

Sehippcr. 

0-03 

Berzelius. 

038 

Ditto. 

010 

Rcuss. 

0128 

Bisehof. 

0-077 

Ditto. 

0-124 

Ditto. 

0-369 

f Steinman and 

I Rcuss. 

0-875 

Pagenstecher. 

1-086 

Hiittenschmidt. 

2-466 

Demagri. 

io 2 0 

Scherer. 

3-332 

Hosack. 


This can scarcely be nailed a true mineral water, being somewhat analogous to the pools in 
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Chalybeate waters have an inky or styptic taste, and become purplish-black 
on the addition of tannic or gallic acid (or substances, as galls ahd tea, which 
contain one or both of these acids). Waters which contain the protosalts of 
iron yield, on the addition of ferrocyanide of potassium, a white or blueish- 
white precipitate, which becomes blue by exposure to the air. Those which 
contain the sesquisalts of iron give a blue precipitate with ferrocyanide of 
potassium, and become red on the addition of sulphocyanide of potassium. 
Chalybeate waters are of two kinds,—carbonated and sulphated. 

Order 1. Carbonated Chalybeate Water* (Aqua ferruginosce carbonica). —These 
waters contain the carbonate of the protoxide of iron. By exposure to the air,. v by 
boiling, they attract oxygen, evolve carbonic acid, and deposit the whole of the iron in the 
form of sesquioxide. 

When the carbonate of iron is associated with a large quantity of carbonic acid, which 
renders the waters brisk, sparkling, and acidulous, they are denominated highly carbonated 
or acidulo-carbonated chalybeates, or acidulo-ferruginous waters. The Pyrmont (Trink- 
quelle or drinking spring), Schwalbacb, and Spa (Boulton) waters are of this kind. 

When, however, the quantity of carbonic acid is not large, and the waters do not 
sparkle in the glass, they are termed simply carbonated chalybeates, or, from the earthy 
and alkaline salts which they contain, saline carbonated chalybeates. The waters of 
Tunbridge Wells, Oddy’s saline chalybeate at llarrowgatc, and the Islington Spa near 
London, are of this kind. 

Osann 1 and Schwartze 3 divide the carbonated chalybeates into the earthy-saline (e. g. 
Pyrmont), the alkaline-saline (e. g. Pranzensbad or Egar), the alkaline-earthy (e. g. Spa), 
aud the earthy (e. ^.Wildungen). 

Order a. Sulphated Chalybeates. (Aqua vitriolira). —These contain sulphate of iron, 
and some of them also contain chloride ol iron. Neither exposure to the air nor boiling 
precipitates all the iron, and in this respect the sulphated chalybeates arc distinguished 
from Lhe carbonated ones. 

Some of them contain sulphate of alumina, and arc denominated aluminous sulphated 
chalybeates. Of these the Sand Bock Spring in the Isle of Wight, the Strong Moffat 
Chalybeate, Vicar’s Bridge Chalybeate, aud the Passy waters, are examples. The waters 
of Buckowina, in Silesia, are of this kind ; but they contain also chloride of iron. 

The Crausac waters contain, besides the sulphate of the sesquioxide of iron and 
sulphate of tilumina, a considerable quantity of sulphate of manganese; in consequence of 
which they have been denominated the sulphated Jcrro-manganesian waters? 

Those sulphated chalybeates which are devoid of sulphate of alumina, may be termed 
simply sulphated chalybeates. The Alexisbad' or Sclken-Brunncn contain both sulpliate 
and chloride of iron, but are devoid of sulphate of alumina. 

The chalybeate waters operate in a similar manner to the other ferruginous 
compounds already noticed (see ante, p. 188). 

The acidulated carbonated chalybeates sit more easily on the stomach than 
other ferruginous agents, in consequence of the excess of carbonic acid which 
they contain. 

The aluminous chalybeates are very apt to occasion cardialgia, especially 
if taken in the undiluted state. 


copper mines of England aud Sweden, which hold copper in solution—a substance not found in true 
mineral springs. As it is, however, an example of a purely natural process, I have deemed it worthy 
of a place among the other waters.—M. G. 

* Physical, u. Med. Darste/lung der Ileilquellen. 3 Bde. 1842. 

" Mlgemeine utid spectelle Heilyuellenlchre, fob Leipzig, 1839. 

3 See Notice stir Us Eau.r Minerales Nalurelles fife Crcmsae, departement de VAveyron; Eaujc 
Feno-Mangmesiennes, sulfatees, par le Dr. Ducoux (de Blois). Baris, 1847. (An English trans¬ 
lation of the preceding, with some additions and modifications, entitled The Mineral Waters and 
»apour Baths uf Cransac, London, 1847); also, Traile sur la Nature el lea Proprietea ties Eaux 
Minerales et Ehtvcs de Crausac, par M. J. 1*. V. Murat, 3me ed. Modez, 1843. 
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The use of chalybeate waters is indicated in cases of debility, especially' 
when accompanied with that condition of system denominated anasmia. They 
have long obtained a high celebrity for the relief of complaints peculiar to 
the female sex. Their employment is contra-indicated in plethoric, inflam¬ 
matory, and febrile conditions of system. 

CLASS 3. SULPHUREOUS OR HEPATIC WATERS. 

. (Aqufc Sulphure® seu Hepaticsc.) 

These waters are impregnated with hydrosulphurie acid (sulphuretted 
hydrogen ); in consequence of which they have the odour of rotten eggs, and 
cause black precipitates (metallic sulphurets) with solutions of the salts of 
lead, silver, copper, bismuth, &c. Those sulphureous waters which retain, 
after ebullition, their power of causing these precipitates, contain a sulphuret 
(hydrosulphuret), usually of calcium or sodium, in solution. All the British 
sulphureous waters are cold, but some of the continental ones are thermal. 
The most celebrated sulphureous waters of England are those of Harrowgate 
those of Scotland arc Moffat and Rothsay; of the continent, Enghien, 
Bareges, Aix (near Geneva), Aix-la-Chapclle 1 2 (or Aachen), and Baden. 


Dr. M. Gairdner’s Table of the Quantity of Sulphuretted Hydrogen in 
Sulphureous Waters. 


Thermal 


Cold 


100 Cubic inches of the Water of 

'Bareges in the Pyrenees, contains. 

Cautercts in ditto. 

St. Sauveur in ditto . 

Schinznach in C. Aargau in Switz. ... 

Aachen in the Lower Rhine. 

Warmbnum in Silesia . 

Landed, in county of Gktz . 

Baden near Vicuna . 

Harrowgate in England (old well). 

Moffat in Scotland . 

Strathpeffer in ditto (upper well). 

Enghien in France . 

NcnndorfF in Hesse . 

Winslar in Hanover. 

Eilsen in Lippc. 

- Meinberg in ditto. 

Weilbach in Nassaii . 

Berka in Thuringia . 

Booklet in Franconia . 

Dobcran in Mecklenburg. 

Bentheim in Germany . 

Sironabad in Hesse . 

(JDinkhold in Nassau. 


Cub. inches of Gas. 

Authority. 

20-0 

Liidemaun. 

500 

Ditto. 

16-6 

Ditto. 

3011 

Peschier. 

45-78 

Monhcim. 

17-17 

Osann. 

14-88 

Ditto. 

11-83 

Ditto. 

5-94 

Scudamore. 3 

7-58 

Thomson. 

944 

Ditto. 

1-60 

Longchamps 

40 90 

Osann. 

51-51 

Ditto. 

27-21 

Ditto. 

30.91 

Ditto. 

22.32 

Ditto. 4 

20-60 

Ditto. 

1717 

Ditto. 

18-20 

Ditto. 

15-45 

Ditto. 

2-63 

Biichuer. 

8-6 

Kolb. 


The sulphureous waters have been divided into four kinds, viz. the alkaline-muriatic 
(e. g. Aix-Ia-Chapelle), the alkaline-saline ( c. p. Warmbnum and Weilbach), the earthy- 
saline (e. g. Enghien), and the ferruginous-saline (e. g. Neumarkt and Rosenheim). 


The general operation of the sulphureous waters is stimulant, and is 


1 See Dr. A. Hunter’s Treatise on the Mineral Waters of Harrowgate, London, 1830. 

2 Sec Wetzlar’s Description of the Mineral Springs of Aix-Ia-Chapelle and Borcette, 1842. 

3 1 have not admitted the waters of Cheltenham into this list, in consequence of the extreme 
inconstancy of the sulphureous impregnation. Other reasons, however, render it very doubtftd if 
any of the analyses of some of the recent springs represent their natural composition.—M. G. 

4 30 9 Creve {Stiffs Nassdit, p. 577).—M. G. 
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adapted for chronic complaints. 1 They are supposed to possess a specific 
power over the cutaneous and uterine systems. They are employed both as 
external and internal agents; in chronic skin diseases (as lepra., psoriasis, 
scabies, pityriasis, herpes, &c.); in derangements of the uterine functions 
(amenorrhcea and clilorosis); in old syphilitic cases; in chronic rheumatism 
and gout; and in other diseases in which sulphur or its compounds have 
been found serviceable, (see ante, p. 183). On account of their stimulant 
effects, they axe contra-indicated in all plethoric and inflammatory conditions 
of the system, and their employment requires caution, especially in weak and 
irritable constitutions. 

CLASS 3. ACIDULOUS OR CARBONATED WATERS. 

(Aqun: Acidulo;.) 

These waters owe their remarkable qualities to carbonic acid gas, which 
gives them an acidulous taste, a briskness, a sparkling property, and the 
power of reddening litmus slightly, but fugaciously, and of precipitating lime 
and baryta waters. When they have been exposed to the air for a short 
time, this gas escapes from them, and the waters lose their characteristic 
properties. 

Most mineral and common waters contain a greater or less quantity of free 
carbonic acid. Ordinary spring or well waters do not usually contain more 
than three or four cubic inches of carbonic acid gas in 100 cubic inches of 
water. Dr. Henry found, in one experiment, 3’38 inches. 2 But the waters 
ailed acidulous or carbonated contain a much larger quantity. Those 
which have from 30 to 60 cubic inches of gas are considered rich; but the 
richest have from 100 to 200 or more inches. 3 Alibert 4 states that the 
waters of Saint-Ncctaire contain 400 cubic inches in 100 of the water. 

Most of the waters of this class contain carbonate or bicarbonate of soda: 
these are termed acidulo-alkaline. The Selters 5 (often called Seltzer), 
Altwasser, Saltzsbrunn, Bcinerz, and Pyrmout (acidulous) waters, are of this 
kind, frequently they contain carbonate of the protoxide of iron also : they 
are then termed the acidulous carbonated chalybcates, which have been 
already noticed (see ante, p. 297). 

The only acidulous or carbonated spring in Great Britain is that of Ilkeston, 
near Nottingham, and which has been described by Mr. A. P. A. Greeves 6 
and by Dr. T. Thomson. 7 

The acidulous or carbonated waters have been divided into four kinds, 
viz. the alkaline-muriatic (e. g. Selters); the earthy muriatic (e. g. 
Kissingen [Maxbrunnen]); the earthy-alkaline [e. g. Salzbrunn); and the 
ferruginous ( e. g. Geilnau). 

1 See some Observations on the Efficacy of Sulphureous Waters in Chronic Complaints, by Dr. 
J. Armstrong, in his Practical. Illustrations of the Scarlet Fever, 2d edit. Lond. 1818. 

‘ Thomson’s System. Chem. vol. iii. p. 193, 6th edit. 

3 Gairdner, op. cit. p. 30. 

) Nouveaux Elemens de Therapeutique, tom. 3iuc, p. 517, 5me ed. 

" Sec some Experiments relative to the Analysis arid Virtues of Seltzer Water, by Dr. Brocklesby, 
in the Medical Observations and Inquiries, vol. iv. p. 7, 2d edit. Lond. 1772. 

' Account of the Medicinal Water of Ilkeston, 1833. 

Cyclopedia of Practical Medicine, art. Waters, Mineral. 
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Dr. M. Gairdner’s Table of the Quantity of Carbonic Acid in Acidulous Water. 


Thermal 


Cold 


100 Cubic Inches of Water of 

'Bath in England, contains. 

Bristol in ditto. 

Buxton in ditto. 

St.-Nectairc in France. 

Karlsbad in Bohemia. 

Gurgitello in Ischia . 

j Carratraca in Spain . 

Maschuka in the Caucasus . 

Eisenbcrg in ditto. 

Fetersquellcn in ditto . 

Schlaugcnbad in Nassau (Schachtbrun)... 

Ems in ditto (Kriinchcsquellc) . 

Ditto (at Wall ftf Lahn) . 

^Wiesbaden in ditto (No. 1) . 

("Tunbridge in England . 

Ilarrowgute in ditto (old sulphur well)... 

Cheltenham in ditto (old well). 

Pitcaithly in Scotland . 

Andabra in France . 

Enghieu les Bains in ditto . 

Godolhcim in Germany. 

Cudowa in county of Glatz . 

Pyriuont in Germany . 

Kdnigswarlh in Bohemia . 

Sehwalheim in the Wetterau. 

Booklet in Franconia. 

Franzeusbad in Bohemia . 

Geilnau on the Lahn. 

Fachingen on ditto . 

Selters in Nassau (Nieder) . 

Liebenstein in Thuringia . 

Tarasp in Switzerland . 

Kissingen in Germany . 

Iranau in Wurtemburg. 

Alexandersbad . 

Bitin in Bohemia... 

Schwalbach in Nassau . 

Spa in Belgium. 

Ballstown, State of New York. 

Kislawodsk in the Caucasus. 

Dinkhold in Nassau. 

Oberlahustcin in ditto . 

Marienfds in ditto . 

Soden in ditto . 

Cronberg in ditto. 

Montabaur in ditto . 

Braubach in ditto (Salzborn) . 

Langenschwalboch (Weinbruun) . 

Marienbad in Bohemia (Kreutzbr.) . 

Saidschutz in ditto . 

Piillna in ditto . 


Cal. Inches 
of Gas. Tmp. 

Authority. 

4-16 

114° F. 

H. Phillips. 

12-99 

74 

Carrick. 

0-649 

82 

Scudamore. 

400-0 

75 

Alibert. 1 

110-0 

165 

Berzelius. 

89-14 

122 

Giudiee. 2 

1070 

60 

Alibert. 

60-9 

118 

Hermann. 

S2-7 

103 

Ditto. 

20 

195 

Ditto. 

6-0 

87 

Kastner. 

59-9 

86 

Ditto. 

42-1 

123 

Ditto. 

19-7 

158 

Ditto. 

3-485 


Scudamore. 3 

4-125 

. . . 

Ditto. 

12-50 


Fothergill, 178S. 

3-403 


Murray. 

1000 

.. . 

Bcrard, 

0-074 


Lougchamps. 4 * 

224-9 


Witting. 

202-6 


Mogalla. 

151-1 


Braudes. 

139.1 


Wetzlcr. 

1290 


Wurzer. 

112-5 


Vogelmann. 

88-07 

. • • 

Trommsdorff. 

103-2 


Biscbof. 

184-8 


Ditto. 

108.7 


Ditto. 

109-9 


Trommsdorff. 

109-9 


Capeller. 

85-85 


Vogel. 

89-28 


Kielmayer. 

94-09 

ll# 

Hildobraadt. 

74-09 


Keuss. 

73-83 


Rube. 

74-45 

•.. 

Monheim. 

300-0 

... 

Hosack. 

151-2 


Hermann. 

143-9 


Kolb. 

55-6 


Amburgcr. 

92-5 


Kastner. 

88-0 


Meyer. 

106-2 


Ditto. 

55-8 


Jacobi. 

58-4 


Bruckmana. 

89-1 


Kastner. 

125-0 


Struve. 

20-0 


Ditto. 

6-9 


Ditto. 6 


1 I have assumed the coldest spring to be that which contains this large quantity of gas, which 
is not particularly specified; there arc seven springs, ranging from 74° to 104° F.—M. G. 

8 Viaggio Medico. Half of the acid escapes at 144°, and the whole at 167°.—M. G. 

3 After being heated to 144° F. it contained 2 736,—M. G. 

4 Parts by Weight in 10,006 of water.—M. G. 

4 In all these instances the carbonic acid was obtained by boiling, which expels not only the acid 
which is in an uncombined state in the natural water but also the excess, which goes to convort the 

carbonates of acidulous watert. into bicarbonatcs.—M. G. 
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Those acidulous waters which owe their medicinal activity principally to 
the carbonic acid which they contain, act chiefly on the digestive, renal, and 
nervous systems; but their effects are transient. They are cooling, refreshing, 
and exhilarating, and frequently relieve nausea. They augment and alter the 
renal secretion. Sometimes they occasion a sensation of fulness in the head, 
or even produce slight temporary intoxication. They are used in some 
disordered conditions of the digestive organs, especially when connected with 
hepatic derangement, in dropsical complaints, in uterine affections, and in 
various other cases, which will be more fully noticed when treating of carbonic 
acid. 

When the acidulous waters contain the protocarbo. late of iron, their effects 
and uses are analogous to those of the ferruginous springs already noticed. 

The acidulo-alkaline waters are useful in the litliic acid diathesis, in gout 
and rheumatism, &c. 

The acidulous or carbonated waters are considered to be objectionable in 
febrile, inflammatory, and plethoric subjects. 

CLASB A. SALINE WATERS. 

(Aqua Salintc.) 

These waters owe their medicinal activity to their saline ingredients j for 
although they usually contain carbonic acid, and sometimes oxide of iron 
or hydrosulphuric acid, yet these substances are found in such small 
quantities as to contribute very slightly only to the medicinal operation of 
the water. 

Saline mineral waters may be conveniently divided into five orders, founded 
on the nature of the predominating ingredient. 

Order 1. Purging Saline Waters.— The leading active ingredient of the waters of this 
order is either the sulphate of soda or the sulphate of magnesia; but the chlorides of 
calcium and magnesium, which are usually present, contribute to their medicinal efficacy. 

The purging saline waters are of two kinds: some owe their activity to sulphate of 
magnesia, others to sulphate of soda. 

a. Bitter Purging Waters; Bitter Waters; Bitter-salt Waters. — In these waters 
sulphate of magnesia predominates. The waters of Epsom and Scarborough 1 in England, 
and of Seidlitz, Saidscniitz, mid Piillna, on the continent, are of this kind. Some thermal 
waters, as those of Aequa del Pozzeto, near Pisa, contain sulphate of magnesia. 

fi. Glauber-salt Waters. —This name is given by some writers on mineral waters to 
those waters which owe their purgative qualities to sulphate of soda. 

Some of these arc warm, and possess alkaline qualities ; and they are therefore called 
the warm alkaline glauber-salt waters. To this division belong the Carlsbad 2 waters. 

Sonic are cold and alkaline, and are termed cold alkaline glauber-salt waters ; as those 
of Marienbad (the Kreuzbrunnen and Eerdinandsbrunuen) and Eranzensbrunn (the 
Salzquelle). 

Some are devoid of alkaline properties, but contain, besides sulphate of soda, various 
earthy and alkaline salts. They are the earthy glauber-salt waters. To this division 
belong the springs of Cheltenham, 3 Leamington, 4 and Spital. 

1 See Dr. Short’s Natural, Experimental, and Medicinal History of the Mineral Waters of 
Derbyshire, Lincolnshire, and Yorkshire, particularly of Scarborough, London, 1734. 

See Kreysig, On the Internal Use of the Mineral Waters of Carlsbad, Marienbad, Ecus, &c. 
Translated by Thomson. 1824. 

3 See Dr. Scudamore on Cheltenham Waters, in his work on Miaeral Waters, before quoted.— 
Also Maecabe’s Treatise on the Cheltenham Waters, London. 

See Dr. Lambe’s Analysis, in the Manchester Memoirs, vol. v. —Also Dr. Scndamore’s work 
before quoted; and Dr. Loudon’s Practical Dissertation on the Watefs of Leamington Spa. 1828. 
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Tn full doses, the waters of this order are mild cathartics. In small and repeated doses 
they act as refrigerants and alteratives. They are useful in diseased liver, dropsical 
complaints, habitual constipation, hemorrhoids, determination of blood to the head, &c. 

Order a. Salt or Brine Wattjre.— The characteristic ingredient of these waters is 
chloride of sodium. Iodine or bromine, or both, have been recognised in some of them, 
and doubtless contribute somewhat to the medicinal effects. 

Those salt waters whose chief ingredient is chloride of sodium, with which they are 
largely impregnated, are called bjrine .springs. In England, the principal are Middlewich 
and Nantwich in Cheshire, Sliijfio.ywich iii Staffordshire, and Droitwicn in Worcestershire. 
The springs of Ashby-de-la-Zottch, in Leicestershire, contain, besides a large quantity of 
common salt, a considerable quantity of chloride of calcium. The Krcuznaeh and 
Salzhausen springs in Germany may be referred to this division. 

In the saline thermal springs chloride of sodium is the chief constituent, but it is 
associated with various other alkaline and earthy salts. The waters of Wiesbaden, 
Baden-Laden, and Bourbonne, are of this kind. 

In some of the salinto cold springs chloride of sodium is the leading ingredient, but 
associated with other salts; as the waters of the Cheltenham Old Well, of Leamington, 
and the salt spring at Pyrin out. 

Some of the salt springs contain iron, and are in consequence called the chalybeate salt 
springs; as those of Kissingen (llagozzibrunnen) and Homburg. 

Bromine or iodine, or both, have been detected in the state of bromide and iodide in 
several of the salt springs, which, in consequence, have been denominated bromine and 
iodine salt springs. The English brine springs before mentioned, the Woodhall or Iodine 
Spa 1 near Bomcastic in Leicestershire, and the Krcuznach brine springs, are of this kind. 

Taken in large quantities, saline or brine waters are emetic and purgative. In small 
but continued doses they act as alteratives, and are supposed to stimulate the absorbent 
system. They have been principally celebrated in glandular enlargements, especially those 
which are of a scrofulous nature. 

The water of the Dead Sea belongs to this order (see ante, p. 292). 

Order 3. Calcareous Waters.— Those saline mineral springs whose predominating 
constituent is either sulphate or carbonate of lime, or both, are denominated calcareous 
waters. 

The Bath, Bristol, and Buxton thermal waters are of this kind. 

When taken internally, their usual effects arc stimulant (both to the circulation and the 
urinary and cutaneous secretions), alterative, and constipating; and are referable, in part, 
to the temperature of the water, in part to the saline constituents. Employed as baths, 
they are probably not much superior to common water heated to the proper temperature ; 
but they have been much celebrated in the cure of rheumatism, chronic skin diseases, &c. 

Bath water 2 is generally employed, both as a bath and as an internal medicine, in 
various chronic diseases admitting of, or requiring, the q§e of a gentle but continued 
stimulus ; as chlorosis, hepatic affections, gout, rheumatism, lepra, &c. Diabetes has 
appeared to be benefited by it. 

Buxton water, taken internally, has been found serviceable in disordered conditions 
of the digestive organs, consequent on higli indulgence and intemperance; in calculous 
complaints; and in gout: employed externally, it has been principally celebrated in 
rheumatism. 8 

1 See Granville’s Spas of England, vol. ii. p. 104. 

! For an account of the Bath waters, sec Wm, Oliver, A Practical Dissertation on Bath Waters, 
Bath, 1716. 

Dr. Sutherland, Natural History, Analysis, and General Virtues of the Bath and Bristol 
Waters, Lond. 1763. 

Dr. Falconer, A Practical Dissertation on the Medicinal Effects of the Bath Waters, Bath, 1790- 

Dr. Gibbes, A Treatise on the Bath Waters, 1800.—Another edition, 1812. 

Dr. E. Barlow, Essay on the Bath Waters, Lond. 

Mr. Spry, A Practical Treatise on the Bath Waters, Lond. 1822. 

8 On the Buxton Waters, sec an anonymous Tiralise on the Nature and Virtues of Buxton Water, 
Lond. 1761; Dr. G. Tmrsoo.’sDltservaiions and Experiments for investigating the Chemical History 
of the Tepid Springs at Buxton, London, 1784; Dr. dames Denman’s Observations on the Effects 
of Buxton Water, Lond. 1793; Mr. W. H. Robertson’s Medicinal Property erf Buxton Watei', 
Lond.; and Sir Charles ScuSamore’s work, already quoted. 
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The water of Bristol Hot-well is taken in dyspeptic complaints and pulmonary con¬ 
sumption. 1 

Order 4. Alkaline Water* —The mineral waters denominated alkaline, contain car¬ 
bonate or bicarbonate of soda as their characteristic ingredient. The thermal springs of 
Teplitz 2 and Ems belong to this order. The waters of this order pass insensibly into, and 
are, therefore, closely related to, the waters of the preceding classes. 

Springs which contain carbonate of soda, with a considerable excess of carbonic acid 
arc denominated acidulo-alkaline, and have been already noticed among the acidulous or 
carbonated waters (see ante, p. 299). The Vichy waters belong to this division (see ante, 
j). 259). The Selters waters are called acidulo-alkaline-muriatic, on account of the common 
salt which they contain. The Carlsbad waters are also acidulo-alkaline, but on account of 
the sulphate of soda which they contain are called warm alkaline glaubersa.lt waters (see 
ante, p. 301). The cold alkaline glauhersalt waters before noticed (sec ante, p. 301) are 
likewise acidulo-alkaline. 

Those in which carbonate of soda is associated with protocarbonate of iron and excess 
of carbonate acid, have been referred to under the head Of acidulous carbonated chaly¬ 
beater, (see ante, p. 297). 

The only mineral waters in this country which contain carbonate of soda, 3 are those .of 
Malvern,' 4 in Worcestershire; and Ilkeston, iu Derbyshire, near Nottingham ; but the 
quantity in both eases is very small. The first, which is a very pure water, contains only 
0 01 parts of the carbonate in 10,000 of the water, and the second 3'355 grains in an 
imperial gallon. For external use, the alkaline waters are principally valuable on account 
of their detergent qualities. When taken internally, they act on the urinary organs. 
They may be employed hi calculous complaints connected with lithic acid diathesis, in gout, 
in dyspepsia, &c. 

Order 5. Siliceous water*. —Most mineral waters contain traces of silica, but some 
contain it in such abundance that they have been denominated siliceous. Thus, iu the 
boiling springs of Geyser and Ileikum, in Iceland, it amounts to nearly one-half of all the 
solid constituents. In these waters the silica is associated with soda (silicate of soda), 
sulphate of soda, and chloride of sodium. 6 I am unacquainted with their action on the 
body. It i3 probably similar to that of the alkaline waters. 

For t-lie following table of the fixed constituents of some of the most 
celebrated mineral waters, I am indebted to Dr. Gairdner’s work 6 :— 


' Consult Dr. Carrick’s Dissertation on the Chemical and Medical Properties of the British Hot- 
well Water, Bristol, 1797. 

3 Die Bader von Teplitz, von A. Ecnss, Teplitz, 1835. 

3 The deep-well water of the London basin contains carbonate of soda (sec ante, p. 290), but 
this is not included among mineral waters. 

11 For an account of the Malvern Waters, see Dr. .1. Wall’s Experiments and Observations on the 
Malvern Waters, Worcester, 1703; Dr. M. Wall’s Malvern Waters, Oxford, 1806; and Mr. 
Addison’s Dissertation on the Nature and Properties of Malvern Water, Lond. 1828. 

6 See Dr. Black’s analysis, in the Trans, of the Roy. Soc. of Edinb. vol. iii.; also, Faraday’s, in 
Barrow’s Visit to Iceland. 

6 Essay on the Natural History, Origin, Composition, and Medicinal Infects of Mineral and 
Thermal Springs, London, 1832. 
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306 INORGANIC BODIES.— Water. 

For further details respecting mineral waters in general, the reader is referred 
to the following works:— 

Dr. J. Rutty — Methodical Synopsis of Mineral Waters, Lond. 1757. 

Dr. D. Munro-— Treatise on Mineral Waters, Lond. 1770. 

Dr. W. Saunders —Treatise on the Chemical History and Medical Powers of some of the 
most celebrated Mineral Waters, Lond. 1800. 

G. F. L. Fuchs— Systematische Beschreibung alter Gesundbrunnen nnd Bader der 
bekannten Linder, vorzuglich Dentschlands, sowohl nach ihrer physisch-chemischcn 
Beschajfcnheit. 2 Bd. Jena, 1801. 

C. F. Mosch — Die Bader nnd Heilbrunnen Dentschlands nnd der Schweiz, Leipzig, 
1819. 

Alibcrt — Pricis historiqm snr les Easts Minirales, Paris, 1826; also in his Nomeaux 
Hitmens de Thirapieutique, 3me tom. 5me £d. Paris, 1826. 

C. Stiicke — Ahhandlnng von den Mineralquellen in Allgemeinen, nnd Versuch einer Zu- 
sammemtellung von 880 ’der hekannteren Mineralquellen und Salinen Dentschlands, 
der Schweitz und einiqer angrenzender Lander, mit analytischen Tabellen, worin 
etwa 250 chemische Analysen von Mineralquellen angegeben sind. Nebst 1, Cliarte von 
Dentschlands Mineralquellen. Coin. 1831. 

E. Osann— Physikalisch-medicinische Darstellung der bekannten Hrilquellen der vor- 
zuqfichtlen Lander Europa’s, Berlin, ler Tlieil, 1829.—2er Tbeil, 1832.—2tc Aufl. 
1839. 

L. F. v. Zedlitz — Balneographisch-statisl-histor. Hand- und Worterbuch, oder die Ileil- 
qnellen und Gesundbnmnen Dentschlands, &c. Leipzig, 1834. 

Sir C. Scudamore —On the Properties of the Mineral Waters of England, 8 vo. 2d edit. 
1833. 

Dr. T. Thomson —Cyclopedia of Practical Medicine, art. Waters, Mineral, vol. iv. 
Lond. 1835. 

Mr. Lee —An Account of the most frequented Watering Places on the Continent, 
Lond. 1836. 

Patissier et Bourtron-Charlard —Manuel dcs Eaux Minirales Naturelles, 2nde 6dit. 
Paris, 1837. 

Dr. A. B. Granville —The Spas of Germany, Lond. 1837. — 2d edit. 1838. 

G. W. Schwartze —Allgemeine und specielle HeilqueUenlehre, Leipzig, 1839. 

A. Vetter — Theoretisch-praktisches Handbuch der Heilquellenlehre. Berl. 1839, 2tc 
Ausg. 1845. 

J. F. Simon —Die Heilquellen Europas, ■ mit vorziigl. Beriickskhtig. ihrer chem. Zu 
zammensetzung nach ihrem physical, u. Med. Verhalten dargestellt. Berlin, 1839. 

II. C. W. Hufeland— Prakt. Uebersicht der vorziigl. Heilquellen. Teutsehlands nach 
eigenen Erfahrungen. Hcrausg. u. ergiinzt von E. Osann. 4 Anil. Berlin, 1840. 

Mr. Lee —Principal Baths of Germany, 1840. 

Dr. J. Johnson —Pilgrimage to the Spas, Lond. 1841. 

Dr. A. B. Granville —The Spas of England, Northern, Midland, and Southern, 1841. 

Sir A. Downie —On the Efficacy of Mineral Waters in the Cure of Chronic Complaints, 
12mo. 1841. 

ARTIFICIAL MINERAL WATERS.— In this country the demand for artificial 
mineral waters is extremely limited, and I do not, therefore, think it necessary 
to enter into any details respecting their manufacture j but shall content 
myself with referring those interested in the matter to the works of Soubeiran 1 
and Guibourt 2 for full details. 3 


1 Nouveau TraitS de Phannacie, t. ii. 2nde edit. Paris, 1840. 

2 Pltarmacopee RauonnSc, ou Traite de Phannacie pratique et theorique, par N. E. Henry et 

G. Gnibourt, 3me edit, revne et consideiablcment angmentce par N. J. B. G. Gnibourt. Paris,1841. 
The Codex Phamihcopee Franfaise ako contains formulae for the preparation of artificial mineral 
waters. * 

3 The manufacture of Sodaic and Magnesian Waters will be described hereafter. 
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4. Hydrogenii Braoxydnxn.—Binoxide of Hydrogen. 

Formula HO 3 , Equivalent Weight 17. 

Peroxide ofllydrogcn; Oxygenated Water .—Discovered by Thenard in 1818. Its 
medicinal qualities are at present unknown; but, from its remarkable chemical properties, 
some persons have imagined that it must be a powerful therapeutic agent. The Dutch 
Society of Sciences at Haarlem offered a prize in 1830 for an essay on its chemical and 
medicinal properties, but I am not aware that the adjudication has taken place. Thenard 
ascertained that fibrine and the animal tissues decompose the binoxide with the evolution 
of oxygen. It whitens the epidermis and the epithelium of the tongue, causing a pricking 
sensation, and it thickens the saliva. It must not be confounded with either aqua 
oxygenii (see ante, p. 271) or the aqua nitrogenii proioxydi. 

Ozone. —The term ozone (from 6(<o, 1 smell) has been applied by Schbnbein to an 
hypothetical substance supposed to be the cause of the odour evolved by the electric 
macliine. Sehdnbein 1 considers it to be a binoxide of hydrogen isomeric but not identical 
with Thenard’s binoxide. Berzelius regards it as oxygen in an allatropic condition. 3 
Sehdnbein describes its effects on the lungs as similar to those of chlorine and bromine. 
He says that a mouse was killed in five minutes by it, and that he himself was seriously 
affected by breathing an atmosphere charged with it. 


Order III. CARBON AND CARBONIC ACID. 

5. C ARBONIUM.—CARBON. 

r ■ j 

Symbol C. Equivalent Weight 6. Equivalent Volume of Carbon Vapour (?) 1 or j i 

History. —The term carbon (from carbo, onin , coal) was first employed 
by Morveau, Lavoisier, and Berthollet, to designate the pure matter of 
charcoal. To the second of these chemists we arc indebted for demonstrating, 
that by combustion in oxygen gas the diamond and charcoal yield the same 
product—namely, carbonic acid gas. 

Natural History. —Carbon is found in both kingdoms of nature: 

a. In the Inohganised Kingdom. —When pure and crystallized, it constitutes the 
diamond, which Sir D. Brewster 3 suspects to he of vegetable origin; but a specimen, 
described by Mr. Hculand, 4 was found in a primary rock. Plumbago and anthracite 
consist principally of carbon. The bituminous substances (as coal, petroleum, naphtha, 
&e.) also contain it. These are admitted by geologists to be of vegetable origin. Car- 
buretted hydrogen is evolved from coal strata, marshy places, stagnant waters, &c. Car¬ 
bonic acid is found either in the free state, as in the atmosphere, in mineral waters evolved 
from the earth in old volcanic countries, &c., or combined with metallic oxides, in the 
lorm of the carbonate of lime, iron, &c. It is remarkable that carbon is rare among the 
older rocks. 8 

ft- In the,Organised Kingdom. —Carbon is an essential constituent of all organised 
beings, both vegetable and animal. 

Properties. —Carbon is a solid, odourless, tasteless substance, neither 
fusible (8$ nor volatile; combustible in oxygen gas, and yielding carbonic 
acid gas. 

The other properties of carbon are so varied, that chemists arc obliged to 
admit distinct varieties of this substance: the principal are the diamond, 

* Pharmaceutical Journal, vol. v. p. 189, * $ 

' Graham’s Elements of Chemistry, 2d edit. p. 304. 

Edinb. Philosophical Journal, vol. iii. p. 98 ; and Philosophical Afyiyazine, vol. i. p. 147, 1827. 

Geological. Transactions, 2d series, i. 419. 

Dc la Beche, Researches in Theoretical Geology, p. 32, Load. 1834. 
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plumbago, and charcoal (animal and vegetable). Of these, the two latter 
only require consideration in this work. 

1. Plumbago vel Graphites. — Graphite or Black Bead. 

History. —Plumbago (so called from its resemblance to plumbum, or lead), 
or graphite (from ypa<pw, / write, on account of its use as a writing material), 
was probably known to the ancients; but it was first accurately distinguished 
from other bodies with which it had been previously confounded, especially 
with molybdena (bisulphide of molybdenum), by Scheele, 1 in 1779. 

The lams plumbago, plumbum nigrum, and mohjbdtr.m, met with in Pliny, 2 do not apply 
to graphite. 

Natural History. —It is found in various parts of the world; chiefly in 
primitive rocks and the coal formations. It occurs at Borrowdale in 
Cumberland, in various parts of the continent of Europe (Bavaria, Bohemia, 
Spain, &c.), in Ceylon, and in the United States of America. A very pure 
graphite is found near Bustletown in Pennsylvania. 

Graphite is found either crystallized or compact. Crystallized graphite 
(graphites crystallinus) may be foliated, scaly, or radiated: its forms are 
thin six-sided tables belonging to the rhombohcdric system. Compact 
graphite (graphites solidus) occurs either massive or disseminated. 

Borrowdale plumbago is of fine quality. It is brought to London, and 
sold by auction at a public-house in Esscx-street, Strand, on the first Monday 
in every month. 3 The best quality usually sells for two guineas or more per 
pound, and is employed for making pencils. 

Spanish plum bago is imported from Malaga. It is probably obtained from 
the mountain of Mora, near Marbella, in Andalusia. It is sometimes of 
superior quality. 

Ceylon or East India plumbago is another sort which is extensively 
imported. Its quality is inferior. 

German plumbago is imported from Hamburgh. It is of inferior quality, 
and is said to be the produce of Bohemia. The so-called Mexican black 
lead is imported from Hamburgh. 

Properties. —As found in commerce, it is usually in kidney-shaped 
masses. Its colour is iron or steel-grey, with a metallic lustre. It has a 
greasy feel, and writes easily on paper. Its specific gravity is 2‘08 to 2'45. 

Characteristics. —It is known to be carbon by its yielding carbonic acid 
by combustion in oxygen gas. When burned, it usually leaves a residuum 
of silica and red oxide of iron. It is infusible before the blow-pipe. Its 
physical properties distinguish it from most other varieties of carbon. Some 
kinds of coal-gas charcoal (artificial graphite) closely resemble it. Of non- 
carbonaceous substances, molybdena (bisulphide of molybdenum) is the only 
substance that can be confounded with it in external appearance. 

Purity. —Graphite usually contains traces of iron and silica. When of 
good quality it is free from all.visible impurities (sand, stones, &c.) When 
boated before the blow-pipe, it should be infusible, and not evolve any odorous 
vapour or smoke: its freedom from metallic sulpliurets (as of antimony and 

1 Essays, 216. 

2 Historic Nalvru/ix, Jib. xixiv. rap. 17, 50, and 53, cd. Valp. 

3 London Medial! Gazette, vol. xviii. j>. 267- 
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lead) is thereby shown. It is insoluble in alkalies and acids. Hydrochloric 
acid boiled with it should dissolve only some minute portions of iron; and the 
filtered acid liquor should yield no precipitate on the addition of carbonate of 
ammonia, and no change of colour when sulphuretted hydrogen is added to it. 

The powder sold in the shops under the name of black lead, for polishing iron grates 
&c. is an adulterated article, and is unfit for medicinal purposes. It is usually prepared 
by reducing the quality of the so-called Mexican plumbago (German plumbago) by 

f inding it with sand, old black lead crucibles, a substance called Bideford black (which 
am informed is a kind of black clay found near Bideford in Devonshire), and an inferior 
plumbago called common lead, seconds, or German gunpowder (from its being granulated 
like gunpowder). When reduced, it forms Naples lustre., Mexican-jet, black lead, &c. 

Wackenrodcr 1 has signalised the existence of a commercial graphite, of which three- 
fourths were sulphuret of antimony. 

For ordinary purposes, powdered graphite is purified by boiling it with 
i litre-muriatic acid, and then washing and drying it. 

Dumas and Stas 2 purified it for analysis by beating it to redness with caustic potash, 
then washing it with water, boiling with nitric acid and nitro-muriatic acid to extract iron 
and bases, washing, drying, and then exposing it, at a white heat, to a stream of dry 
chlorine gas, by which chloride of iron and chloride of silicon were volatilized., When 
thus purified, it contained merely a trace of silica. 

Composition. —It consists essentially of carbon, but is usually mixed with 
variable proportions of silica, iron, and other substances." The following are 
analyses of three varieties by Vanuxcn 3 :— 


Carbon. 

Borrowdale 

{pure). 

. 88-37 .... 

. 1-23 

Borrowdale 
{impure ). 

. 61-27 .... 

. 533 .... 

Bustlctoum 

{pure). 

. 95-4 

. . 0*6 

Silica . 

. 5-10 .... 

. 10-10 .... 

2-6 


1-00 

3-20 

00 

Oxides of Iron, Manganese, &c. 

. 3-60 .... 

. 2000 .... 

. 1-4 

Plumbago. 

. 99-30 

99-90 

1000 


I suspect, however, that the finest varieties of the Borrowdale graphite contain 
a less quantity of foreign matter than is here stated. Graphite ha#been 
recently analysed by Dr. E. F. Marchand, 4 who states that l-4580 gramme 
ol native graphite left a residue of pure white silica, without a trace of oxide, 
of iron, weighing only 0-0075. 

On the erroneous supposition that the carbon was chemically combined 
with iron, graphite was formerly called carburet or per carburet of iron. 
From some observations of Schrader, however, it would appear that the iron 
is in combination with titanic acid. 

Physiological Effects. —Various properties have been assigned to it; 
but further evidence is wanting to establish its action on the body. Eichter 5 
says it alters, in some way, the lymphatic secretion and the condition of the 
skin; and, after some days' use, causes increased secretion of urine, with 
difficulty in passing it. 

Uses. —It has been employed both externally and internally in chronic 
diseases of the skin (as herpes). When used externally, it is employed in 

1 Pharmaceulisches Central Blattfiir 1838, p. 524. 

2 Ann. Chim. et. Physiq. 3me ser. i. p. 1-54. 

3 Silliman’s Jour mil, vol. x.*p. 105. * 

* Proceedings of the Chemical Society, No. i. p. 12, 1841. 

3 Ausfhhrliche Araieiuii/fe/lehre, Ser Bd. p. 486, Berlin, 1828. 
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the form of ointment ( Unguentum plumbaginis), composed of from one to 
six drachms of plumbago to an ounce of lard. Internally the dose is ten or 
twelve grains to a drachm, or more. 

2. Carbo Ligni.—Wood Charcoal. 

IIistohy. —Wood charcoal must have been familiar to man from the most 
remote period of antiquity, and was probably known to the first inhabitants 
of the globe. For an account of the ancient method of procuring it, I must 
refer the reader to the works of Theophrastus (cap. x.) and Pliny. 1 

Natural History. —Wood charcoal is always an artificial product. Some 
samples of Bovey coal have very much the appearance of wood charcoal, but 
are readily distinguished ‘by their containing hydrogen, in consequence of 
which they burn with a yellow flame. Moreover, they are not good con¬ 
ductors of galvanic electricity. 2 

Preparation. —Ordinary wood charcoal is prepared, on the large scale, 
for the purposes of fuel, by burning billet-wood (oak, beech, hazel, and some¬ 
times willow), piled in a conical heap, covered with turf and sand, to prevent 
the access of atmospheric air, a few holes being left near the bottom and one 
at the top, to occasion a draught. The heap is then set fire to, and when the 
flame lias pervaded the whole mass, the holes are closed. When cooled, the 
billets are found converted into charcoal. For an account of the mode of 
arranging the wood in heaps, consult Dumas. 3 

The charcoal used in the manufacture of gunpowder is prepared by the distillation of 
wood in cast iron cylinders, set horizontally (or nearly so) in brickwork, over a furnace. 
The charge is introduced at the front, and the opening is then perfectly secured by an 
iron door and bar, well luted. The back part of each cylmder is perforated by two pipes, 
one above the other, wliich bend downwards into tubs containing water. The tar flows 
out by the lower pipe, and the pyroligneous acid by the upper one, and condenses in the 
receiver (the tub). The smoke and vapours escape into the air. When sufficiently burnt, 
the charcoal is raked out into iron boxes, which are immediately covered, to exclude thq 
air. 4 At the Waltham Abbey mills, charcoal is prepared from the Dogwood ( Conms 
sangvinea) the Alder (Alnus rflutinosd), and the Willow (Salts). The Dogwood charcoal 
(which occasions a peculiar ringing sound when it falls on stones) is used for rifle powder: 
the oilier kinds for cannon and musket powder. Lieut.-Col. Moody tells me that the 
Duteli White Willow (Salix Riissclliana ?) is Ihe best kind of willow for charcoal, but 
that the Huntingdon Willow is also a good one. (See Acidum acelicum.) 

Box wood charcoal for galvanic purposes is prepared by putting prismatic pieces of box 
wood, about an inch long and hall an inch thick, into a crucible, covering them with dry 
sand, and exposing them to a red heat for about an hour. 

Properties. —Wood charcoal is black, odourless, and insipid. It has the 
texture of tlie wood from which it lias been obtained. It is brittle, and may 
be easily pulverized, especially when hot. Though a very bad conductor of 
heat, it is an excellent conductor of electricity. It is insoluble, infusible, and 
incapable of volatilization. Its specific gravity varies according to the sub¬ 
stance from which it has been obtained. A remarkable property possessed by 
it is that of abstracting certain substances (such as hyarosulphurie acid, 
organic colouring principles, various odorous matters, &c.) from liquids in 
which they are dissolved, or through which they are diffused. Another 

1 Ilist. Nat. lib. xvi. cap. vii. 

1 Kidd’s Outlines of Mineralogy, vol. ii. p. 47. * 

3 Traite de Chimie applique aux Arts, t. i. p. 561. 

4 For some further details, consult Mr. 'Wilkinson’s work on the Engines of War, Jjond. 1841. 
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curious quality is that of condensing, within its pores, a certain quantity of 
any gas with which it may be placed in contact. Thus one volume of box¬ 
wood charcoal absorbs 1-75 volumes only of hydrogen gas, but 90 volumes 
of ammoniacal gas. Some of the properties now mentioned (as that of decolo¬ 
rizing) are possessed, in a more eminent degree, by animal charcoal. 

Characteristics. —By combustion in oxygen gas, wood charcoal yields 
carbonic acid gas; a property by which it is shown to consist of carbon. Its 
texture and appearance, as well as the nature of the ashes which it leaves be¬ 
hind when burnt, serve to distinguish it from other forms of carbon. (See 
animal charcoal). 

Composition. —The following is the composition of charcoal obtained from 
different woods, according to the experiments of Berthier 1 :— 



Poplar. 

Maple. 

Ash. 

Fir. 

Alder. 

Birch. 

Oak. 

Hazel. 

Carbon. 

85-6 

85-2 

83-2 

90-3 

90-2 

88-1 

88-0 

87-7 

Calcined Ashes. 

10 

10 

1-H 

2-2 

1-8 

1-9 

2-0 

20 

Volatile Matters ... 

13'4 

13-8 

150 

75 

80 

100 

100 

10-3 

Charcoal . 

1000 

lOO’O 

1000 

100-0 

100-0 

1000 

1000 

100-0 


Wood ashes consist of soluble alkaline salts and of insoluble matters. The alkaline 
salts have for their base potassium and sodium: they contain (or yield) carbonic, 
sulphuric, and hydrochloric acids, a little silica, and sometimes a trace of phosphoric acid. 
The insoluble matters contain carbonic and phosphoric acids, silica, lime, magnesia, and 
the oxides of iron and manganese. The quantity of carbonic acid is never sufficient to 
saturate both the alkalies and the earths, in consequence of the heat having expelled 
carbonic acid from the earthy carbonates. (See Potasste carbonas.) 

Physiological Effects. —Wood charcoal I believe to be an inert sub¬ 
stance both with respect to animals and vegetables. Burdin 2 gave a pound 
of it daily without producing any other effect than that of blackening the 
stools. A variety of properties and virtues have, however, been ascribed to 
it, as I believe, without foundation : thus it has been termed anodyne, em- 
mcnagogue, tonic, purgative, &c. In the French edition of Hahnemann's 
Mat eria Medica, 3 no less than thirty-five pages are occupied with the enumera¬ 
tion of the symptoms produced by one-millionth of a grain of tins substance!! 

Uses. —In this country, charcoal is used as a therapeutic agent, principally 
as a disinfectant and antiseptic, to absorb the fetid odour evolved by gan¬ 
grenous and phagedenic ulcers. For this purpose it may be used in the form 
of powder or of poultice. Its disinfecting and antiseptic powers, however, 
are much inferior to those of chlorine, or of the chlorides [hypochlorites] of 
lime and soda. 

As a tooth-powder it is a valuable agent, freeing the teeth from the foreign 
mattes which cover them, and at the same time counteracting the unpleasant 
smell of the breath arising from decayed teeth or disordered stomach; but it 
is apt to lodge in the space between the gum and tooth, forming an un- 
sightly livid circle (see ante, p. 155.) Brachet 4 states, that it checks caries 


Traile des Essais par la voie siche, t. i. p. 2>(i, Paris, 1834. 
a ^ at ' Med. art. Carbone, t. ii. p*r MM. Herat and Pe ^eus. 

‘ Traitc de Mature MSdicalc , par S. Hahnemann; iraduite par A. J. L. Jourdan, Paris, 1S34. 
Considerationj sur V Usage du Carbone en Medeein ", Paris, 1803; 
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of tlie teeth. Areea-nut charcoal is a favourite variety for tooth-powders. 
Its fancied superiority is ascribed to the Extreme hardness of its particles. 

Internally, charcoal lias been exhibited in various affections of the alimen¬ 
tary canal, such as dyspepsia, eardinlgia, diarrhoea, and dysentery. The bene¬ 
ficial effects said to have been produced in these cases can only be referred to 
the action of charcoal on the secretions of the bowels; au explanation ap¬ 
parently supported by Dr. Chapman’s statement, that in dysentery, when the 
stools are highly acrid and offensive, charcoal entirely divests them of their 
bad smell and acrimony. In consequence of the advantage said to have been 
obtained by Dr. Calcagno, of Sicily, by the use of charcoal in intermittent®, 
it was tried by l)r. Calvert, physician to the British forces at Palermo, and 
with success. 1 In this country, however, I believe it is never resorted to ih 
ague by medical practitioners. Dr. Daniel, of Savannah, has recommended 
it in obstinate constipation, and in the nausea and confinement of the bowels 
which frequently attend pregnancy, it has also been used in various other 
diseases, but experience has not confirmed its efficacy. 

Administration. —The dose of charcoal, as ordered by different writers, 
varies from ten grains to a tablcspoonful or more. 

CATAPLASM! CARBON IS L1GM, D. Charcoal Poultice. (Prepared by 
taking W ood Charcoal red hot from the fire, extinguishing it by sprinkling 
dry sand over it, reducing it to a very fine powder, and adding it to the 
simple cataplasm warm).—The simple cataplasm here referred to is made by 
adding boiling water to a mixture of one part linseed meal and two parts 
oatmeal, and smearing it over with olive oil. The charcoal poultice is ap¬ 
plied to foul, unhealthy, and gangrenous ulcers, to destroy their fetor and 
improve their appearanae. As an antiseptic, however, it is inferior to the 
chlorides [hypochlorites] of lime and soda. 

3. Oarbo Animalis.—Animal Charcoals 

History.— This substance must, have been known from the most ancient 
times. The kind usually met with in the shops is prepared from bones, and 
is termed lone black or animal black. It is sometimes sold as ivory black 
{pbur a stum niyrum). 

Preparation. —Animal charcoal is extensively manufactured from bones 
for the use of sugar-refiners; and during the process an ammoniacal 
liquor (called butte spirit) is obtained as a secondary product. The 
operation is thus conducted. 

Bones are first boiled to remove the fatty matter which is used in soap¬ 
making. The larger arid finer pieces are then selected for the manufacture of 
buttons, handles of knives and tooth-brushes, &e .; while the smaller and refuse 
portions are sold as manure. The remainder is submitted to distillation. 

_ The stills or retorts are sometimes made of cast iron, and in shape and size 
resemble those used at gas-works. Formerly they. were placed horizontally 
in the furnace, 2 and the volatile matters were conveyed away by a pipe 
opening into the ends of the retorts. To facilitate the speedy removal of the 
charcoal, they are sometimes placed obliquely in the furnace : the hones are 


1 JSdinb. Med. and Sure/. Journ . vol. x. p. 13. 

2 Sec Urc’s Dictionary of Arts and Manufactures, p. 1081, figs, 954 and 955, Lond. 1S39. 
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introduced at- the upper end, and ^he charcoal is removed from the lower 
end;—while the volatile matters are conveyed away by a side pipe?. But these 
retorts are considered inferior to the vertical ones, on account of the facility 
and speed with which the latter can be charged and discharged. The vertical 
stills or retorts are made either of "cast iron or of Welch bricks ; the latter, 
1 am informed, are preferable. In a large manufactory of animal charcoal in 
this metropolis, the shape of the retort is that of a right rectangular prism; 
its height being twenty feet, its length about three feet, and its breadth two 
feet. It is closed at the top by a moveable iron plate, secured by a screw 
bolt. It is closed below by a double trapdoor opening underground. Around 
the retort is a furnace of brickwork, whose shape is that of a truncated 



Mmufaclo-ry of Animal Charcoal. 


a. Furnace enclosing the retort. g. Second receiver. 

h. Top of tlic retort. h. Chimney into which the residual vapour 

c. Pipe to convey away the volatile products. passes. , 

d. Water cistern, through which the volatile i. Furnace door. ' 

matter passes. k. Crane. 

*• Pipe leading to /. Canister to receive the charcoal. 

J. The iron receiver (an old steam boiler), com- m. Steps leading to the lower end of the re- 
mimicatmg with a reservoir cistern under tort, 

ground. 

The bones are introduced at the upper end of the retort (J>). The volatile 
products are conveyed away by the iron pipe (<?). After passing through the 
cistern (d) they are conveyed to a series of receivers (f and rj), where the 
brown ammoniacal liquor' ( bone spirit) and the empyreumatic oil ( animal 
<nt) are deposited. The non-condensible portion is. % fetid inflammable gas: 
this, after passing through water contained in the second receiver, is conveyed 
into a chimney, or is burned. The solid residue in the retort is removed, 
■while red hot, through the lower and underground end of the retort, into 
wrought-iron canisters (/), which are instantly closed by iron covers, luted to 
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make them air-tight, and then raised to^he surface by a crane (A). When 
cold it is ground, and sold as animal, hone, or ivory Hack. 

The volatile products of this operation are easily accounted for. When 
bones are heated, tlieir cartilaginous or gelatinous portion undergoes decom¬ 
position, and its elements enter into new combinations. Some of the oxygen 
and hydrogen unite to form water. Carbon and oxygen, combining in dif¬ 
ferent proportions, furnish carbonic oxide and acid. Carbon with hydro¬ 
gen forms carbohydrogen; while nitrogen uniting with hydrogen produces 
ammonia, which, with some carbonic acid, forms carbonate of ammonia. 
The empyreumatic or animal oil consists of carbon, hydrogen, and oxygen, 
with probably some nitrogen. 

Pkopeetiks. —In its general properties animal charcoal agrees with char¬ 
coal procured from wood. It is denser and less combustible than wood 
charcoal ; but greatly exceeds the latter in its power of destroying colour and 
odour. In the crude state (carbo animalis crudus) it occurs in four 
forms in commerce : unground, awl retaining the shape of the bones from 
which it was procured; coarsely ground (grain animal charcoal), as used 
by the sugar refiners; more finely ground (coar.sc grit animal charcoal), as 
used by distillers; and finely ground or pulverized ( fine animal charcoal). 
In the latter state it is frequently damped and sold, at a lower price, as ivory 
black to the makers of blacking, &c. 

Characteristics. —Animal charcoal yields, when burnt in oxygen gas or 
atmospheric air, carbonic acid like other forms of carbon. Erom vegetable 
charcoal it may be distinguished by its texture and appearance, as well as by 
the nature and properties of its ashes. To obtain the ashes for examination 
a portion of the charcoal should be burned on a red-hot iron into white ashes. 
Wood ashes dissolve in sulphuric acid and yield a bitterish solution: bone 
ashes are very sparingly affected by that acid, and form with it a compound 
having a very different taste. 

Composition. —Animal charcoal, prepared by calcining the bones of the 
ox, sheep, and horse, consists of the following ingredients 1 :— 

Phosphate of Lime 1 

Carbonate of Lime j . 

Charcoal. 

Carburet or Silicct of Iron ... 

Sulphuret of Calcium or Iron 

Common Jlone Black.lOO'O 

The proportion of charcoal here stated is certainly small. Dr. Christison 
states that h e has found, in the animal black of this country, usually about 
20 per cent. 0 f charcoal. When bone black is calcined in the open air, the 
carbon is bur^t off and a whitish residue is obtained called bone ash. (See 
Calais subph& K j,has.) 

Eor the ordinal y purposes of the arts, as sugar refining, crude animal char¬ 
coal answers very Veil, because the earthy salts in no way affect the process. 
But i» various pharmaceutical operations the presence of phosphate and car¬ 
bonate of lime woui,^ preclude its use, on account of the free acid in the 
liquids to be decolo^ se d. Hence the necessity of the purification of animal 
charcoal. (See Car^ 0 animalis purificatus, p. 316.) 

;-- - 

1 Ioanns, Traits de Chimin, t. i. p. 450, Paris, 1828. 
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Animal charcoal, when deprived, of its saline matters, usually contains 
traces of nitrogen. Dobereiner, indeed, supposed it to be a kind of sub- 
nitruret of carbon, composed of one equivalent or 14 parts of nitrogen, and 
six equivalents or 86 parts of carbon. Bussy, however, has shown, that 
though animal charcoal retains its nitrogen with considerable obstinacy, yet 
that the latter may be separated by heat. 

Physiological Effects. —The remarks already made in reference to the 
physiological effects of wood charcoal apply equally well to animal charcoal. 

Uses. —The principal use of animal charcoal is as a decolorising agent in 
various pharmaceutical processes, as in the refining of sugar, the preparation of 
disulphate of quina, hydrochlorate of morphia, veratria, &c. The superior value 
of animal to vegetable charcoal for this purpose is usually referred to the minute 
separation of the carbonaceous particles effected by the presence of other matters, 
as of phosphate of lime, when bones are employed. Carbonate of potash is 
better for this purpose than phosphate of lime. The property possessed by minute 
particles of charcoal, of abstracting colouring matter from liquids, depends, 
probably, on some chemical affinities existing between carbon and colouring 
matter. It. has been stated that charcoal which has been once used cannot 
have its decolorising property restored by a fresh ignition, unless it be mixed 
with some inorganic substance. This, however, is an error. The animal 
charcoal which has been used in sugar refining, is returned to the maker to 
be fresh ignited, and is then employed again, and this process of re-igniting 
is repeated many times, without any loss of decolorising power. 

The following table, drawn up by Bussy, 1 shews the decolorising power of 
charcoal for indigo and molasses. The indigo test liquor contained -mVufh 
of this substance; and, therefore, every gramme of the solution decolorised 
represents a millegramme (= O'0154 troy gr.) of indigo absorbed by the 
charcoal. ( The molasses solution consisted of one part molasses and twenty 
part s ol' water. 


Kind of Charcoal employed. 

(Weight always 1 gramine= 15‘434 troy grains. 

Solution of Solution of 
Indigo | Molasses 
decolorized, decolorized. 

Decolorizing 
pawn' 
on Indigo. 

Decolorizing 

povjr.r 

on Molasses. 

1. Bone charcoal. 

2. Vegetable or animal oil charred with ^ 

phosphate of lime .j 

3. Bone charcoal washed with hydro-1 

chloric acid .j 

“l. No. S calcined with potash . 

5. Calcined lamp-black . 

6. No. 5 calcined with potash . 

7. Charcoal of carbonate of soda decomposed ) 

by phosphorus. ) 

8. Charcoal of acetate of potash. 

9. Starch charred with carbonate of potash . 

10. Albumen charred with potash . 

11. Gelatine charred with potash . 

"• charred with phosphate of lime ... 

13. Blood charred with chalk . 

grammes. 

32 

64 

60 

1450 

128 

550 

880 

180 

340 

1080 

1150 

380 

570 

1000 

grammes. 

9 

17 

15 

' 180 

30 

90 

80 

40 

80 

140 

140 

90 

100 

ISO’ 

100 

2-00 

1'87 

45-00 

4- 00 
15-20 

12-00 

5- 60 
10-60 
34-00 
36-00 
12-00 
18-00 
5000 

100 

1-90 

1-60 

2000 

330 

10-60 

8-80 

4-40 

8-80 

15-50 

15-50 
1000 
11-00 
2000 

14. Blood charred with potash. . 


^ » 

1 Journal da P/tamacie, t. viii. p. 257, 1822. 
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The effect of animal charcoal in removing substances from their solutions 
is not limited to colouring matters: it also deprives liquids of their bitter 
principles, alkaloids, resins, tannin, and even some metallic salts. 1 It is 
obvious, therefore, that it cannot be employed to decolorize poisonous liquids, 
since it deprives the solution of more or less of its deleterious ingredient, as 
well as of i|s colouring matter. Moreover, it is clear that manufacturers 
who employ animal charcoal to decolorize their solutions must lose part of 
their product ; and hence in the preparation of disulphate of quina, &c. a 
loss must be sustained by the employment of charcoal as a decolorizer. 

Dr. Garrod 2 has recently proposed purified animal ch&rcoal as a general 
antidote in cases of poisoning; but I agree with Mr. Taylor 3 in regarding 
the experiments adduced in favour of it as inconclusive. Like many other 
agents it is certainly capable of acting mechanically and of thereby impeding 
the action of poisons (see ante, pp. 154, 155, and 159), but beyond this 
there is no evidence of its antidotal power. 

CAKBO ANIMUS PURIFICATUS, L. E. Purified Animal Charcoal 
(Animal Charcoal, lbj.; Hydrochloric Acid [commercial, A’.] and "Water, of 
each fjxij. Mix the acid with the water, and pour it gradually upon the 
charcoal; then digest for two days with a gentle heat, frequently shaking 
them. Set by, and pour off the supernatant liquor, then wash the charcoal 
very frequently with water, until nothing acid is perceptible; lastly, dry it. 
L .—The Edinburgh College directs the mixture to be boiled, after the 
digestion for two days; then dilute with two pints of water ; the undissolved 
charcoal collected in a filter of linen and calico, and washed with water till 
what passes through scarcely precipitates with solution of carbonate of soda. 
The charcoal is to be heated first moderately, and then to redness in a closely 
covered crucible.)—In this process the hydrochloric acid dissolves the phos¬ 
phate of lime, and decomposes the carbonate of lime and sulphuret of calcium, 
evolving carbonic and hydrosulphuric acid gases, and forming chloride of 
calcium, which remains in solution. The carbonate of soda, used by the 
Edinburgh College, is for the purpose of detecting the presence of a cal¬ 
careous salt in the washings. 

Purified animal charcoal causes no effervescence when mixed with hydro¬ 
chloric acid, by which the absence of carbonate of lime is shown. Nor is 
any precipitate produced by the addition of ammonia, or its sesquicarbonate, 
to the acid which has been digested in the charcoal, by which the absence of 
any dissolved calcareous matter is shewn : caustic ammonia would precipitate 
any phosphate of lime in solution, while its sesquicarbonate would yield a 
white precipitate with chloride of calcium. Purified animal charcoal, "when 
incinerated with its own volume of red oxide of mercury, is dissipated, leaving 
only a scanty ash [about ^wth] — p / t . Ed. 

Purified animal charcoal is used as a decolorising agent in the preparation 
of the vegetable alkaloids, and as an antidote to poisons. 


1 Warington, Memoirs of the Chemical Society, vol. ii. p, 326, 1845.—Also, Weppen, Pharma¬ 
ceutical Journal, vol. v. p. 326, 1846. 

1 Pharm'acmtical Journal* vol. v. p. 325, 1846. 

8 On Poisons, p. 84, 1848. 
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6. ACIDUM CARBONICUM.—CARBONIC ACID. 


Formula CO s . Equivalent Weight 22. Equivalent Volume 1 or j 

History. —Although the ancients were acquainted with the poisonous 
properties of carbonic acid gas, Dr. Black, in 1757, was the first who ex¬ 
plained its nature. The spirit us lethalis of the ancients is evidently this 
acid, as is also the spiritus uylvestris or gas of Paracelsus and Van Helmont. 
Fixed air, acid vapour, and aerial acid, are other synonymcs for it. 

Natural History. —It is a constituent of both kingdoms of nature. 

a. In tiie Inorganised Kingdom. —Carbonic acid is a constituent of tbe atmosphere. 
In some parts of the world it is evolved from the earth in large quantities, particularly 
in old volcanic countries. Thus, in the vicinity of the Lake of Laach, Bischoff estimates 
the exhalation as equal to 600,000 lbs. daily, or 219,000,000 lbs. (equal to about 
1,855,000,000 cubic feet) annually!' Some of the acid, evolved in the Brohlthal, on the 
llliinc, is employed by him in the manufacture of chemical preparations on the large scale. 
D’Arcot has applied the carbonic acid gas, evolved from the mineral waters of Vichy, to 
the preparation of alkaline bicarbonates. 2 Most persons are familiar, by report, with the 
Grotto del Cane, near Naples. It is a cavity in a rock, through the fissures of which 
carbonic acid is evolved, it has received its name from the practice of putting dogs into 
it, who fall down suffocated. Mr. Alfred Taylor 3 analysed the air contained in this 
grotto, and found that it consisted of 94 per cent, of carbonic acid. The Valley of Poison, 
in Java, which has been described by Loudon, is another spot where this aciu escapes 
from the earth. It is a cavity .of an oval form, about three quarters of a mile in circum¬ 
ference, and from thirty to thirty-five feet deep ; filled to the height, of about eighteen 
feet with carbonic acid gas. The bottom of it is covered with the, skeletons of men and 
various other animals, who have fallen victims to its destructive operation. If a traveller 
should he so unfortunate as to enter it, he cannot be sensible of his danger until too late 
to return. Mr. Loudon thrust, a dog in: the animal fell in fourteen seconds. A fowl 
thrown in appeared to be dead before it reached the ground!! 

Carbonic acid gas is frequently met with in mines and wells; and is termed by miners 
choke damp (from tbe German damp/, vapour). 

Pew mineral waters are without this acid; and in some it exists in such quantity, as to 
give them a sparkling or effervescent quality (see p. 299) 

Lastly, carbonic acid is found (native) in combination with various bases : as with soda, 
baryta, strontian, lime, magnesia, and the, oxides of manganese, zinc, lead, iron, .and 
copper. According to Sir II. Do la Beche, the average amount of carbonic acid locked up 
in every cubic yard of limestone, is about 10,000 cubic feet. 

It is produced in the burning of limestone (carbonate of lime) at limekilns, and by the 
combustion of charcoal, coal, wood, coal gas, the fire-damp of coal-mines, and other com¬ 
bustibles containing carbon. 

ft- Lv the Organised Kingdom. —Carbonic acid gas is exhaled by plants in dark or 
shady places, and hence is met with in greenhouses, especially during the night. Animals 
dcvelope it in the process of respiration; and, therefore, in crowded rooms, with imperfect 
ventilation, accidents have sometimes happened from the accumulated carbonic acid. It 
is produced by the decomposition of organic matters, as during the fermentation of 
saccharine fluids (hence the danger of descending into brewers ? vats), and in the destructive 
distillation of animal substances. Pree or combined carbonic acid is found in the blood, 
urine, bones, &c. 

Preparation. —Carbonic acid gas may be procured in various ways, but 
for ordinary purposes is usually obtained by the action of a mineral acid on 

* la Bechc, Theoret. Geology. * 

Sec the description nnd drawing of the apparatus used, in the Diclionemre de VIndustrie, 
Mannfacturier, Commerciale el Agricole, t. iii. i». 60, art. Carbonates, Paris, 1835. 

Med. and Phgs. Joum. Oct. 1832. 
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carbonate of lime. Soda-water makers and the preparers of the alkaline 
bicarbonates obtain it by the action of sulphuric acid on common whiting. 
In the laboratory, hydrochloric acid and white marble are generally employed. 
It is most readily prepared in a tubulated glass retort, and may be collected 
over water. The ordinary hydrochloric acid of the shops should be diluted 
with four or five times its volume of water. In order to deprive it of any 
hydrochloric vapour, it should be washed by passing it through water. By 
the reaction of one equivalent of hydrochloric acid on one equivalent of 
carbonate of lime, we obtain one equivalent of chloride of calcium, one equiva¬ 
lent of water, and one equivalent of carbonic acid. 

Materials. Composition. 

f 1 eq. Carbonic Acid . 22 

leq.Carb.Lime.. SO ej . Lime2s tfg. Orygen 8 
l 1 1 eq. Calcium 20 

1 cq. Hydrochloric f 1 eq. Hydrogen . 1 

Acid. 36 5*1 eq. Chlorine . 35'5 

86-5 86'5 86-5 

By pressure, carbonic acid gas may be condensed into a liquid, called 
liquid carbonic acid. This by an intense degree of cold maybe frozen, and 
converted into solid carbonic acid. The necessary degree of cold is obtained 
by allowing the liquid acid to escape into the air; and by the evaporation of 
one part, a sufficient cold is produced to freeze another part. 1 

Piiopekties. a. Of the gaseous acid. —At ordinary temperatures and 

i iressures, carbonic acid is gaseous. In this form it is invisible, irrespirable, 
las a faint odour, and a sharp taste. Its specific gravity is 1*5245. It is 
neither combustible nor a supporter of combustion, except in the case of 
potassium, which, when heated in this gas, takes fire, the products of the 
combustion being carbon and carbonate of potash. It extinguishes most 
burning bodies when introduced into it in the ignited condition. It reddens 
litmus feebly. 

fi. Of the liquid acid. —Under a pressure of 36 [38£, Faraday, 2 ] 
atmospheres at 32°, carbonic acid is a limpid, colourless liquid, which is in¬ 
soluble in water and in the fat oils, but is soluble in all proportions in alcohol, 
ether, oil of turpentine, and carburet of sulphur. Its refractive power is less 
than that of water. Its expansibility by heat is greater than that of gases; 
for when heated from 32° to 86° F., its bulk increases from 20 to 29 volumes, 
while the pressure of its vapour augments from 36 to 73 atmospheres. 3 

y. Of the solid, acid .—When the pressure is removed from liquid carbonic 
acid, by opening a stopcock in the condensing vessel, the cold produced by 
the evaporation of one part is so great, that another part freezes. 

As thus obtained, solid carbonic acid is a white snow-like body. It melts 
at —70° F., or —72° F., and when resolidified by a bath of low temperature, 
it then appears as a clear, transparent, crystalline, colourless body like ice 
(Faraday). In the white snow-form, solid carbonic acid may be handled with 

1 For details reapectiug the liquefaction and solidification of carbonic acid, sec Thilorier, Ann. 
C/am. et Phys. lx. 427, 1835 ; Adams, in Brando's Manual of Chemistry ; and Graham’s /Elements 
of Chemistry , 2d edit. p. 69. 

s Phil. Traus. for 1845, pi 166. 

3 At the Ecole de Pharmacic, in Paris, the apparatus employed in the condensation of the gas 
burst, and destroyed the nrvparaleut (see Journal de Pharmacie, t. xxvii.; and London Medical 
Gazette, April 16,1841). 


Products. 

-1 eq. Carbonic Acid 22 

eq. Water . 9 

■1 eq. Chlor.Calcium 55 - 5 
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impunity, on account of its being a bad conductor of beat, although its 
temperature is —148° F., or less. But if it be mixed with ether to give it 
contact, a most intense degree of cold is produced by it. This may be in¬ 
creased by placing the mixture under the exhausted receiver of the air pump. 
In this way Faraday obtained a temperature of,—166° F. 

Characteristics. —Carbonic acid gas is recognised by its feebjy reddening 
litmus, by being incombustible, and a non-supporter of combustion (except 
in the case above mentioned), and by its forming, with a solution of lime or 
of baryta, a white precipitate, soluble in acetic acid, or in excess of carbonic 
acid. Carbonic acid is readily absorbed by a solution of caustic potash. 

The carbonates effervesce on the addition of hydrochloric acid. The 
evolved gas is known to be carbonic acid by the characters before stated. 

Composition. — By burning charcoal in one 
volume or 16 parts, by weight, of oxygen gas, we 

E rocure one volume or 22 parts, by weight, of car- 
onic acid gas. 

& Zz. ffssi 

Carbon.. 1.. 6.. 2727.. 27 27.. 27'38 Carb. vapour'. 1 .. 0-418!) Carb. Oxide gas V ..0-9717 
Oxygen .. 2.. 16.. 7273.. 7273 .. 72’62 Oxygengas.. 1.. 1 1056 Oxygen gas .... 0-5 .. 0 5528 

Caib. Acid 1 .. 22.. 100-00.. 100-00.. lOO-UO Carb. Acid gas 1.. 1-5245 Carb. Acid gas . 1- ..1-5245 

Physiological Effects, a. On Veye tables .—Carbonic acid gas is in¬ 
jurious to seeds, and diminishes or stops their germination. An aqueous 
solution of carbonic acid applied to the roots of plants promotes vegetation. 
An atmosphere containing not more than l-8th of its volume of carbonic acid 
promotes the vegetation of plants exposed to the solar rays, but is injurious to 
those which grow in the shade. 2 The carbon of plants is derived from car¬ 
bonic acid, which they take in from the atmosphere, decompose, retain the 
carbon, and evolve (partially or wholly, according to circumstances) the 
oxygen. Humus nourishes plants by presenting a slow and lasting source 
of carbonic acid which is absorbed by the roots. 3 

ft. On Animals .—The respiration of carbonic acid is deleterious and fetal 
to all classes of animals. It operates as a narcotic or stupefecient poison. 
That it is a positive poison, and does not act merely by excluding oxygen, as 
some have supposed, seems to be proved by three facts :—firstly, an atmos¬ 
phere composed of 79 parts of carbonic acid and 21 of oxygen acts as a poison, 
although there is as much oxygen present as there is in atmospheric air; 
secondly, one bronchial tube of the land-tortoise may be tied, without auy 
serious injury to the animal; but if, instead of tying it, the animal be made 
to inhale carbonic acid gas by it, death takes place in a few hours ■* and, 
thirdly, “the cases of insidious poisoning by small doses of carbonic acid 
scarcely admit of explanation, save on the grounds of the essentially and 
specifically poisonous action of carbonic acid gas, when sufficiently diluted to 
become respirable.”® The impression produced on the pulmonary extremities 

' The specific gravity of carbon vapour is assumed to be 1-5245 —1'1056 = 0'4189. 

- oaussure, Recherche*, p. 25 et seq. Paris, 1804. . 

Liebig s Organic Chemistry in its application to Agriculture and Physiology , edited by Lyon 
Playfair, Ph.D. Lend. 1840. 

s ^rislison, Treatise on Poisons, p. 745, 3d tdil. » 

' “ r - fiuldiu 3 Bird’s experiments, in the Guy's Hospital Reports, vol. iv. p. 75 ; also London 
Medical Gazette, new scries, vols. i. and ii. for 1838-39. 
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of the par vagum, by the carbonic acid in the lungs, is supposed by some, 
physiologists to be the ordinary stimulus to inspiration. 1 According to the 
experiments of Nysten, 2 this gas may be injected into the venous system in 
large quantity, without stopping the circulation, and without acting primitively 
on the brain; but when more is injected than the blood can dissolve, it 
produces death by distending the heart, as when air is injected into the 
veins. Applied to the skin of animals, free access of common air to the 
lungs being preserved, it produces, if the experiment be continued long 
enough, death. 

y. On Man. —If an attempt be made to inhale pure carbonic acid gas, 
the glottis spasmodically closes, so as to prevent the smallest portions from 
entering the lungs. 3 When mixed with more than twice its volume of air, 
this gas ceases to provoke spasm of the glottis, and may be taken into the lungs. 
It then acts as a narcotic poison. Its specific inlluence is exercised on the central 
organs of the eerebro- spinal system, which it probably gains access to through 
the medium of the blood. Its action on the nervous system does not depend 
on its impeding the arterialization of the blood; because death may occur 
from the respiration of an atmosphere containing sufficient oxygen to sup¬ 
port life per se, but with which is mixed carbonic acid gas. It. is impossible 
to state the maximum quantity of this gas which may be present iu the air 
without exciting its effects : it probably varies for different individuals, some 
persons being much more susceptible of its action than others. If the pro¬ 
portion of carbonic acid be large, the effects arc almost immediately developed; 
whereas, if the proportion be small, they are very slowly manifested. Dr. G. 
Bird has shewn that an atmosphere containing live per cent, of carbonic 
acid proved fatal to a bird in thirty minutes; and it is probable that the 
continued respiration of an atmosphere containing a very considerably smaller 
proportion of carbonic acid, would be attended with dangerous and even fatal 
consequences. 

The earliest symptom usually experienced by persons exposed to an atmos¬ 
phere containing carbonic acid gas is throbbing headache, with a feeling of 
fulness and of tightness across the temples, and in the occipital region. 
Giddiness, loss of muscular power, a sensation of tightness at the chest, 
augmented action of the heart,, and often palpitation succeed. The ideas 
becomfe confused, and the memory partially fails. A buzzing noise in the ears 
is next experienced; vision is impaired; and a strong tendency to sleep suc¬ 
ceeds, or actual syncope ensues. The pulse falls below its natural standard, 
the respiration becomes slow and laborious, the surface cold and often livid, 
but the eyes retain their lustre. Convulsions, sometimes accompanied with 
delirium, foaming at the mouth, and .yomiting, come on, and are terminated 
by death. On post-mortem examination, engorgement of the cerebral 
vessels, and sometimes serous or even sanguineous effusion, are the usual 
appearances. 4 

Applied to the skin (care being taken that it be not inhaled) it produces a 
sensation of warmth and prickling or tingling, sometimes accompanied by pain, 
increased frequency ol the pulse, sweating, and excitement of the nervous system. 


1 Dr. M. Hall On the Diseases and Derangements of the Jfeivous System, p. 66, Load. 1841. 

1 Jiecherch.es, p. 88. t “ 

3 Davy, It searches, p. 472. 

1 For further details, I roust refer tLe reader to Dr, Bird's paper before cited, 
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M. Collard de Martigny (quoted by Dr. Cliristison) experienced weight in the 
head, obscurity of sight, pain in the temples, ringing in the ears, giddiness, and 
an undefinable feeling of terror. Taken into the stomach, dissolved in water, 
or in the form of effervescing draughts, it allays thirst, and diminishes 
preternatural heat, thus acting like the other dilute acids. If it be evolved 
in the stomach, it cfatends this viscus, excites eructations, and checks both 
nausea, and vomiting. It appears to promote the secretions of the alimentary 
tube, to assist the digestive process, to allay irritation, and to act as a refresh¬ 
ing and exhilarating substance. It is said to be diuretic and diaphoretic. 
But Vv older and Stehberger expressly state, that the use of carbonic acid did 
not increase the quantity of this substance in the urine. 1 When drunk too 
quickly, and in large quantity, water impregnated with this gas has been known 
to excite giddiness and intoxication ; 2 and it is probable that champagne is 
indebted to this substance for part of its intoxicating powers. Applied to 
ulcers and. sujipuru tiny surfaces, carbonic acid gas acts as a stimulant, im¬ 
proves the quality of the discharge in ill-conditioned and indolent ulcers, retards 
the putrefaction of the secreted matters, diminishes the unpleasant odour of 
Jbul and gangrenous sores, and promotes the separation of the dead and 
mortified parts. 

Uses. a. When inhaled .—In some diseases of the lungs, particularly' 
phthisis, it has been proposed to mix carbonic acid gas with the atmospheric 
air breathed by the patient, with the view of lessening the stimulant influence 
of the oxygen, 1o diminish the quantify and improve the quality of the matter 
expectorated, and at the same time to relieve the hectic symptoms. But the 
practice is dangerous. Part of the benelit said to have been derived by Con¬ 
sumptive patients from a residence in cow-houses, has been ascribed to the 
inhalation of carbonic acid gas (see p. 10). 

/>. Taken into the stomach, carbonic acid is a most valuable remedy for 
checking vomiting, and diminishing irritable conditions of this viscus. The 
best mode of exhibiting it is, I believe, in the form of an elfervescing draught, 
composed of citric acid and bicarbonate of potash. In fever, it is an excellent 
refrigerant; being especially serviceable in those cases which are,accompanied with 
gastric irritation. In that form of lifhiasis attended with a white or phosphoric 
deposit in the urine, carbonic acid water mav be taken with advantage; but in 
this case the common effervescing draught (made of a vegetable acid and a 
carbonated alkali) must not be substituted for it, on account of the alkaline 
property communicated by the latter to the urine (seo ante, p. ISO). Prom its 
autiscptic qualifies, carbonic acid lms been administered internally, in those 
diseases which arc supposed to be connected with a putrescent tendency, as 
typhoid fevers, &c. 3 K . 

y. Clyster# of carbonic acid yas have been employed in certain affections 
of the rectum and colon,—for example, ulceration of the rectum, especially 
when of the kind commonly denominated cancerous. Mr. Parkin 4 has re¬ 
commended them in dysentery. The gas may be introduced into the rectum 


1 I iwleimim’s Zsitschrifl fiir P/ti/sio/or/ic, Bd. i. & ii. 

; Fodcrtf, Med. Legate. " 

) Dobson’s Medical Commentary on Fired Air, 2d 
Chi the Jbjjtcavi/ of Carbonic Acid Gan in the Diseases uj jwjmvw. » .«»»«>/«» 

Jor ill* Treatment ofAente and Chronic SUu/cs of DtisaiUd'it. Reviewed in the London Meaical 
Gazelle, val. xviii/p. 777, 1836. ' * 

VOL. I. 
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from a bladder, or solutions of tartaric acid and bicarbonate of soda may be 
injected in tlie usual way. 

S. A stream of carbonic acid gas has been applied to the uterus with 
great benefit, in a painful condition of this viscus, as I have already mentioned 
(see p. 131). 

e. Applied to the skin, care being taken that the gas be not inhaled, it is 
employed either in its gaseous form, or dissolved in water. It is, of course, 
adapted to those cases where it is desirable to excite the vascular system, 
especially of the skin, and to cause perspiration; while, on the other hand, it 
is objectionable in inflammatory cases. In % phlorosis, amenorrhcea, dyspepsia, 
hysteria, scrofula, &c., it has also been found useful. 

£. It has been applied to cancerous and other ulcers, to allay pain, to 
improve the quality of the secretions, and to check sloughing. It is readily 
administered by means of a tube connected with a bottle generating the gas. 
In this case it should be procured by the action of dilute sulphuric acid on 
marble ; for, if hydrochloric acid be employed, the gas requires washing, to 
remove any of this acid which may pass over with it. Or it may be used in 
the form of solution, in which case carbonic acid water is employed. Or, 
lastly, we may apply the yeast poultice (sec cataplasma fermenti). 

V. In ophthalmia, of a chronic kind, a stream of carbonic acid gas, directed 
on the inflamed part, has appeared to be serviceable. I have seen it used in a 
case of scrofulous ophthalmia: the patient recovered under its use, after the 
ordinary plans of treatment had been unsuccessfully tried. 

Administration. —Internally, carbonic acid may be administered under 
the form of carbonic acid water or the effervescing draught. The latter, 
however, cannot always be employed as a substitute for the former. Where 
no objection exists to the use of the vegetable salts of potash, the ordinary 
effervescing draught may be administered. In febrile disorders, when the 
stomach is in a very irritable condition, I prefer a draught made with citric 
acid and the bicarbonate of potash, to other modes of employing carbonic acid. 

Another mode of administering carbonic acid is under the form of the 
acidulous or carbonated mineral waters (see ante, p. 299). 

Antidotes. —In accidents arising from the inhalation of carbonic acid gas, 
proceed as follows :—Remove the patient immediately into the open air, and 
place him on his back, with his head somewhat elevated. Produce artificial 
respiration by pressing down the ribs, forcing up the diaphragm, and then 
1 suddenly removing the pressure. Dash cold water over the body, and abstract 
a small quantity of blood either by venesection or cupping. Apply bottles of 
hot water to the feet. Stimulants of various kinds may be employed, either 
internally by the stomach, or in the form of frictions, or inhalations of 
ammonia, or air impregnated with chlorine gas. 

AfiUA ACIDI CARBOMCI; Carbonic Acid Water; Bottle Soda Water; 
Soda Water from the Fountain ; Artificial Seltzer Water. —This is pre¬ 
pared by condensing carbonic acid gas (generated by the action of sulphuric 
acid on whiting) in water. The operation is effected by means of Tyler's 
Improved Soda-Water Apparatus (figs. 49 & 50). 1 

----- £± --- 

1 These figures are taken from Ure’s Did. of, Arts and Manufactures, p. 1156, Lond. 1839.— 
Set also Pharmaceutical JoumcU, vol. v. p. 365. 
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At the ordinary temperature and pressure of the atmosphere, one volume of 
water absorbs one volume of carbonic acid gas, and acquits,a sp. gr. of 1‘0018. 

y doubling the pressure, the quantity, of gas absorbed by the water is doubled, 
autl so on for other degrees of pressure; for Dr. Henry has shown, that the 


Fic. 40 . Front View of the Machine. Tyler's Improved So'lu Water Apparatus. Fig. 58 . End View of the same. 
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quantity of gas forced into the water is directly as the pressure. In the 
United States’ Pharmacopoeia five volumes of gas are directed to be condensed 
in one volume of water. Mr. Webb tells me that a pressure of eleven atmos¬ 
pheres is used in the preparation of his soda water. 

. The Bottle Soda Water of the shops is, in general, carbonic acid water 
only. Mr. Webb, and some few other manufacturers, introduce a small 
portion of soda (see aqua sodie supercarbonatis). 

Carbonic acid water is a brisk, sparkling liquid. It is a pungent, acidulous 
taste; reddens litmus; and causes, with lime water, a white precipitate 
(carbonate of lime), which is rc-dissolved by an excess of carbonic acid 
water. 

Some of the bottle soda water sold in the shops is contaminated with lead, 
which it derives either from being prepared in"leaden vessels or from its 
passage througli leaden pipes. The presence of lead may be detected by the 
addition of sulphuretted hydrogen or hydrosulphurct of ammonia, which oc¬ 
casions a dark colour or black precipitate (, su/jdturet of lead). 

Carbonic acid water is a refreshing, refrigerant beverage, operating as an 
anti-emetic, diaphoretic, and diuretic. In febrile disorders it is used to allay 
thirst, check nausea, and promote secretion. In lithiasis it is employed to 
check the formation of the phosphates in the urine. It is a convenient vehicle 
for the exhibition of many medicines, the nauseating qualities of which it 
diminishes. By the aid of it, extemporaneous imitations of carbonated 
magnesian and carbonated chalybeate water may be readily made (see aqua 
magnesia: supercarbonatis, and aqua Jerri supercarbonatis). 

For domestic use, especially in the sick-chamber, Mayo’s patent syphon 
vase 1 2 is a convenient receptacle for carbonic acid water. Erom this vessel, 
the effervescing liquid may be drawn off, at pleasure, in any required quantity 
without explosion, loss, or injury to the residue in the vase.' 


Order IV. BORON AND ITS COMPOUND WITH OXYGEN. 

Boron, boracium, or barium. Symbol B. Equivalent weight 11. It 
is odourless and tasteless; but, beyond this, its effects on the system arc 
unknown. It has never been employed in medicine. 


7. ACIDUM BORACICUM.—BORACIC ACID. 

History.— Beecher 2 “was undoubtedly the first discoverer of boracic acid, 
though the credit of the discovery has usually been given to Iloinberg,” who, 
m 1702, 3 obtained it m small shining plates, which have been called sedative 
or narcotic salt (sal sedativum Hombcrgi). In the year 1776 it was 


1 Pharmaceutical Jmimit, voi. v. p. 255 , 

2 Thomson’s History, of Chemistry, voi. i. p. 248, Lond. 1830. 

3 Uisloire de l’Academic Boyale den. Sciences, 1702; Memoires, p. 50. 
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discovered in the lagoons (Lajoni) of Tuscany by Iloefer 1 and Mascagni, 2 
and more recently by Mr. Smithson Tennant, 3 Dr. Holland, 4 and Mr. Lucas, 5 * 
in the crater of Vulcano, one of the Lipari Islands, 

Natural History. —Boracic acid is peculiar to the reorganized kingdom. 
It is found both free and combined. 

a. Free Boracic Acid .—The boracic acid lagoons of Tuscany are spread over a surface 
of about thirty miles. There arc nine establishments for the manufacture of this acid; 
viz. at Monte'Cerboli, Monte Rotondo, Sasso, Serazzano, Castelnuovo, San Frcderigo, 
Lustignano, Lurderello, and Lago. They are the property of one individual (M. Tarderd, 
now Count dc Pomeranee), to whom they arc the source of gnat wealth. The earth 
(principally calcareous) of this jiart continually evolves aqueous and sulphuric vapours, 
which, when they burst with a herco explosion, produce boracic acid. 0 The phenomena 
arc explicable on the supposition, that water gains access to immense masses of sulphurct 
of boron contained in the interior of the earth. By the mutual reaction of these sub¬ 
stances, great, heat, boracic acid, and sulphuretted hydrogen, would be evolved. The 
latter taking (ire would produce water, sulphur, and sulphurous acid. 7 In consequence 
of being found at Sasso, native boracic acid has obtained the name of mmlirte. 

fi. Combined tcit/i bases .—Boracic acid is found native combined with soda (forming 
lineal), and with magnesia (constituting boraeik). It is also found in the mineral's 
called dalholik, botryolite , schorl, apijritc, and axyuite. 

Process of Manufacture. —Boracic acid is obtained in Tuscany in the 
following manner :—“ Hound the more considerable fissures a circular basin 
is dug, about four feet deep, and .usually tnroc or four yards across. These 
basins, which arc called larjoni, being situated at di tfereut levels, the water of 
a rivulet is admitted into them, which, mixing with the black mud at the 
bottom, is made to boil up violently by the issues of vapour within its circuit. 
The water is generally confined in each basin for twelve [twenty-four, Paycn~\ 
hours at a time, during which period it becomes saturated to a certain extent 
with acid from the steam which has passed through it. It is then drawn off 
from the. higher basin to one beneath it, where it remains an equal length of 
time, till at length it reaches a building at the bottom of the hill, in which 
the process of evaporation is conducted.” Here it enters a reservoir or 
cistern, where it is allowed to repose till it has deposited the mud which it 
held in suspension. Having cleared itself of impurities, the water is then 
drawn off from the cistern into flat leaden pans, under which some of the 
natural steam is conducted by brick drains about two feet undo? ground, and 
by this heat is evaporated. This process requires about sixty hours, the water 
passing successively from the pans at f lic upper extremity into others at the 
centre, and from thence into others at the lower extremity of the building, by 
means of leaden siphons. 


1 Memorial topra il sale sedative di Toscana eel it Borwc, & c. Firenze', 1788.—ITcbcrs. von B. F. 

Hermann, Wien, 1782. 

* Memorie della Societa ItaMana, viii. 487. 

4 Transactions of the Geological Society, vol. i. p. 388, 1811. 

Travels in the Ionian Islands, Albania, Thessaly, Macedonia, &c. during the years 1812-13, 
p. 9, Loud. 1815. 

[ Chim. ct de Physiq. t. ii. p. 443, 1819. 

r or further details, consult Tancred, On the Collection of Boracic Acid from the Layout of 
luscany, m the Transactions of the Ashmolean Society, vol. i. Oxford, 1837; I)r. Bowring, On the 
norms Acid Lagoons of Tuscany, in the Load, and Edinb. Philosophical Magazine, vol. xv. p. 21, 
i-oud 1839; and Payen, Ann. Chim. ct Phys. 1841. 

Dnmas, Traite de Chimie, t. i. p. 380, Paris,,1828. 
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Pig. 51. 



Boracic Acid Lagoons of Tuscany. 

A, B, C, D. Lagoons.—The vapours enter ai. the bottom, and escape through the water into the air. 
When the water in the upper Lagoon, A, is sufficiently charged with acid, it is allowed to run 
through the tube, o, into the lower lagoon, 11. In this way it passes successively from 
B to C, from C to D, and from D into the reservoir E. 

E, V. Reservoirs or Cisterns.—In these the solution is allowed to rest, and deposit mechanical 
impurities. By the removal of the upper plug, p, the solution escapes into the upper 
evaporating pan, G. 

G, G. leaden Evaporating Pans.—They are supported by rafters, and arc heated by the aqueous 
vapours which enter at H, and arc confined in drains. The acid solntion is conveyed from 
one pan to another by means of leaden siphons, t, i. 


Having arrived at a proper state of concentration, it is then conducted into 
wooden tubs, in which it cools for about five days, during which the 
crystallization of boracic acid takes place on the sides of the tubs, and on 
the stick in the centre. The acid having been removed from the tubs is 
placed in a basket to drain, and is then spread on the floor of a closed 
chamber, heated by vapour, to dry. The acid, thus prepared, is sent in casks 
to Leghorn. 1 

The acid obtained by this process is called Tuscany boracic acid. It has 
a slight yellow or buff tint; and its composition, according to Wittstein, 2 is 
as follows:— 


1 Timcred, op. supra cit.; also Bowring, op. supra At ,; and Payen, op. supra At. 
3 Buchner’s Repettorium, 2te Reihe, Bd.'xxii. p. 145, 1840. 
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Boracic acid (crystallized). 76'494 

Sulphate of ammonia. 8'508 

Sulphate of magnesia. 2'632 

Sulphate of lime . 1'018 

Sulphate of soda. 0'917 

Sulphate of potash. . 0'369 

Sulphate of iron. 0'365 

Sulphate of alumina . 0.320 

Sulphate of protoxide manganese . traces 

Chlorido of ammonium. 0 298 

Silicic acid. 1'200 

Sulphuric acid (combined with boracic acid). 1322 

Water . 6'557 

Organic matter. traces 



Crystallization and Drying Chambers. 


A, A., A. Wooden tubs lined with lead, in which the acid crystallizes. 

B, B. Mother liquor. 

0. Basket in which the crystallized acid is placed to drain before it is conveyed to the drying chamber. 
I), D. Drying chamber. 

E, E. Boracic acid drying on the floor (F), between which and the lower floor (H) the hot vapour 
circulates. 

Tuscany boracic acid is purified, after its arrival in this country, by solution 
and crystallization. 

Boracic acid may also be obtained by dissolving borax in hot water, and 
adding half its weight of oil of vitriol. As the solution cools, crystals of 
boracic acid (retaining a little sulphuric acid) are deposited, which must be 
well washed. Or borax may be decomposed by hydrochloric acid, by which 
a purer boracic acid is procured. 1 

Properties. —Crystallized boracic acid belongs to the doubly oblique pris¬ 
matic system (see ante, p. 143). It occurs in the form of white, transparent, 
pearly, hexagonal scales, which are odourless, have a weak, scarcely acid, taste, 
and communicate a wine-red tint to litmus. At 60° the crystallized acid 
requires 25‘66 times its weight of water to dissolve it, but only 2'97 times at 
212°. When its solution is boiled a portion of the acid is volatilized along 
with the water. It dissolves readily in spirit of wine. When sufficiently 
heated, it evolves its water of crystallization, melts, forming a transparent 
liquid, which, by cooling, becomes a brittle glass ( vitrified, boracic acid). 

Characteristics. —An alcoholic solution of boracic acid burns with a 
beautiful green flame. “ If a salt is suspected to contain boracic acid, a little 
sulphuric acid may be added, and "the mixture dried,by a gentle heat: this 


1 Pharmaceutical Journal, vol. ii. p. 51. 
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will separate the boracic acid, and if any chlorine or hydrochloric acid be 
present (which also gives a greenish-blue flame) it will be dissipated. Alcohol 
is then poured upon the dry mass, and a bit of cotton moistened and inflamed: 
if the quantity of boracic acid is very minute, the green tint does not at first 
appear: but after a time, especially if the cotton be moved about with a glass 
rod, the point of the flame assumes a green hue: the absence of copper must 
always be ensured” (Braude). A hot aqueous solution of the acid renders 
turmeric paper brown, like the alkalies. 1 The colour of rhubarb paper is un¬ 
changed by it. Before the blowpipe, boracic acid fuses, and forms a glass 
which may be tinged blue by chloride of cobalt, and rose-red by terchloride of 
gold. A red hot platinum wire dipped into a pulverised mixture of equal 
parts of a boracic salt and bisulphate of potassa gives a green tint to the flame 
of the blowpipe. A mixture of one part of vitrified boracic acid, finely pul¬ 
verised, two parts of fluor spar, and twelve parts of oil of vitriol, evolves, by 
heat, the fluoride of boron, recognized by its forming dense white fumes in 
the air, and by its charring paper, wood, &c. 

Composition.—T he following is the composition of boracic acid:— 

Atoms. Eq. Wt. Per Ct. Berzelius. Atoms. Eq. Wt. Per Ct. Davy. Berzelius. 

® orOT1 . 1 — 11 — 31*43 .. 31-1896 Dry Boracic Acid 1 .... 35 .... 56-45.... 57.... 56 

Oxygen - 3 .... 24 - 68*57 .. 68*8104 Water. 3_27_ 43-55 _ 43_ 44 

n Add”.'".') ( 1 •... 35 .... 100-00.. 100-0000 ^MicAcid M °.' J 1-... 02 .... 100-00.... 100.... 100 

Physiological Effects and Uses.—IT ombcrg ascribed to this acid se¬ 
dative, anodyne, and antispasmodic properties. It was said to be useful in 
ardent fever, delirium, nervous affections, convulsions, &c., and to be devoid 
of the inconveniences which attend the use of opium, though it was thought 
to be injurious in persons with delicate chests, and in inflammatory affections 
of the priiiKfi vice. Experience, however, 1ms not confirmed these opinions; 
and it is now considered to be inert or nearly so. Cullen 2 gave it in large 
doses without observing that it produced any effect on the human body. It 
is, therefore, not employed directly in medicine; but it is extensively used in 
the manufacture of borax. (Sec Sodte Biburns.) 


Order V. PHOSPHORUS AND PHOSPHORIC ACID. 


8. PHOSPHORUS. - PHOSPHORUS. 


Spnboi P. Equivalent Wright 82. Equivalent Volume of Phosphorus Vapour OP, or 



History.— This substance was discovered, in 1(509, by Brandt, an alchymist 
at Hamburgh; and received its name from being luminous in the dark (from 
<p&c, light , and Qtgv, 1 carry). 

Natural History. Phosphorus is found in both kingdoms of nature. 

* a \ In the ^organised Kingdom.— It is comparatively rare in the mineral kingdom. 
Various phosphates arc found native, but in small quantities : those of lime, load iron, 
copper, manganese, uranium, and yttria, may be mentioned as examples. Phosphate of 
lime is an important, constituent of the organic exuviae entombed in the fossiliferous 
rocks. It is a constituent of the deep-well^water of the London basin (see p. 200). 

( Faraday, Quarterly Journal of Science, vol. ix. p. 403. 

2 Meter.a Medico, p. 341. 
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The luminous appearance called jack with a lantern has been ascribed to phosphurctted 
hydrogen. 

’ /3. Tn tub Organised Kingdom.—P hosphoric acid, free or combined with lime, 
potash, or iron, is found in various vegetables. 1 Phosphorus is a constituent of animals: 
in some eases it is in combination with oxygen, and a base, as in the bones, urine, &c.; 
in other instances, as in the brain, it is uncertain in what form it exists. 

Preparation. —Phosphorus is usually obtained from bone-ash. When 
bones are burned in the air to whiteness, the ash which remains consists princi¬ 
pally of phosphate and carbonate of lime, mixed with minute portions of other 
matters (see ante, p. 314). The phosphate of lime of bones is according to 
Berzelius 8CaO,3PO*; but more recent investigations lead to the conclusion 
that it is a tribasic phosphate, 8Ca0,P0 5 . The bones of the sheep are preferred 
for yielding phosphorus, as the ash which they yield is less compact, and more 
easily attacked by acid. Sulphuric acid is gradually added to the bone-ash. 
previously made into a thin paste with water. Carbonic acid is evolved, while 
sulphate and a soluble superphosphate of lime are formed. Water is added, 
and at the end of twenty-four hours the liquor is filtered and evaporated in 
leaden or copper pans to the consistence of syrup or honey. It is then mixed 
with charcoal, dried, and distilled in an earthen retort. The charcoal abstracts 
the oxygen from the phosphoric acid of the superphosphate, setting free the 
phosphorus, which is volatilized, and condensed in water contained in a copper 
receiver. It is afterwards purified by pressing it through shamoy leather 
under water. It is subsequently moulded for sale into cylinders, by melting 
it in water, and sucking it up a slightly conical glass tube, which is then im¬ 
mersed in cold water, when the solidified stick of phosphorus falls out. 2 
Another mode of giving the stick-form to phosphorus has been suggested by 
Scubert. 3 It consists in letting melted phosphorus How into horizontal glass 
tubes, one extremity of each tube being surrounded bv warm water (111? 
T’ahr.) the-other by cold water. The phosphorus when solid is removed from 
the tube, and thus makes room for a fresh supply, which again solidifies, and 
thus a stick of any length may be formed. 

Wohler 4 obtained phosphorus by distilling two parts of bone black with 
one of quartz sand at a white heat. The silicic acid of the sand decomposed 
the phosphate of lime contained in the bone black, and disengaged the phos¬ 
phoric acid which was dc-oxidized by the carbon. 

Properties. —It is colourless, and when it has been solidified slowly it is 
transparent; but when rapidly, it is cloudy, and has a waxy lustre. It 
crystallizes in regular octahedrons and rhombic dodecahedrons. Its sp. gr. 
is 1*896. At 32° F. it is brittle, but at ordinary temperatures is somewhat 
flexible. At 94° F. it is very brittle, and may be easily pulverized; at 110° 
J''- it melts, and forms an oily-like liquid. At482°, Heinrich (550°,Dalton; 
• r )74 , Pelletier), it boils, and yields a colourless vapour whose sp. gr., according 
to Dumas, is 4*355. Both solid and liquid phosphorus is a non-conductor 
of electricity. At ordinary temperatures it evolves a small quantity of vapour. 
In the atmosphere its fumes are luminous in the dark, in consequence of 
slow combustion; and they have the odour of garlic. Phosphorus is insoluble 
in water, but soluble in ether and in the oils both fixed and volatile. 

’ De Candolle, Pfojs. Veget. pp. 883, 387, and 390. 

‘ lor further details, consult Souheiran, Ifyiivecm Traits de Pharmacies t. ii. p. 200, 2de edit, 
also Ure, Diet, of Aria. * 

3 Pharmaceutical Journal, vol. iv. p. 129. 

RoggendorTs Annalen, xvii. 178, 1829. 
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Preservation. —Phosphorus should be preserved in a stoppered vessel 
filled with water and kept in the dark (as inclosed in a tin box). 

Granulation. —Phosphorus may be granulated by melting it under water 
and shaking it in a closed vessel until it is cold. According to Casaseca, 1 
proof spirit is better than water for this purpose. Bottger states that human 
urine, or an artificial solution of urea, succeeds best. He half filled a tall 
cylindrical vessel of an inch wide with this fluid, heated it to the melting 
point of phosphorus, divided this for two minutes by means of a whisk 
(Quirl ), which passed through a wooden lid, aud during the agitation filled 
up the vessel with cold water. 

Varieties.— In the text, phosphorus is described as being colourless and transparent, 
or nearly so. In commerce, however, it is frequently met with coloured and opake. 

1. Yellow or red phosphorus. —Commercial phosphorus is frequently of a yellow, pale 
buff, or reddish colour. Colourless phosphorus becomes thus coloured under the influence 
of the direct solar rays or violet light. The red crust which forms on sticks of phosphorus 
when exposed to light is an tmde of phosphorus, FO. 

2. White phosphorus. —Phosphorus kept under w'ater and exposed to diffused daylight 
acquires a white opake coating. Different opinions exist as to the nature of this crust. 
Rose considers it to be merely phosphorus in a different state of aggregation. Polouze 
regards it as a hydrate of phosphorus, P 2 , HO. Mulder thinks that it is a compound of the 
red oxide of phosphorus and phosphuretted hydrogen; these two compounds being 
formed by the decomposition of water. 

3. Black phosphorus. —If phosphorus be heated to 140° F. or 158° F., and then suddenly 
cooled to 32°, it sometimes becomes black. Thcnard, who first observed this phenomenon, 
found that all kinds of phosphorus do not undergo this change, hut only that which has 
been repeatedly distilled.—Dumas speaks of a blackish phosphorus which distils over 
towards the end of the process in making phosphorus; and he says that it is usually 
supposed to be combined with carbon, but he thinks that it is more probably with 
siheium.—The blackish French phosphorus described by Wittstock 2 contained arsenic, 
bismuth, lead, iron, copper, and especially much antimony. It yielded by solution in 
sulphuret of carbon brown flocculi of sulphuret of antimony. 

Characteristics. —Phosphorus, in substance, is easily recognized by its 
waxy appearance and garlic-like odour; by its fuming in the air, and being 
phosphorescent or luminous in the dark; by friction or gentle heat causing it 
to inflame; and, lastly, by its burning with a most intense white light and a 
white smoke (phosphoric acid) in air, or still better in oxygen gas. A solution 
of phosphorus in oil or ether may be known by its garliek-hke odour, and, 
when rubbed on the skin, by its rendering the latter luminous in the dark. 

By boiling in nitric acid phosphorus is converted into phosphoric acid, the 
characteristics of which are given hereafter. 

Impurities. —The best phosphorus is colourless, transparent, or only slightly 
cloudy, and breaks with a short crystalline fracture. 

Dumas appears to regard flexibility as a characteristic of good phosphorus : for he 
says that the same stick may be bent seven or eight times in different directions without 
breaking; but, he adds, the addition of jgjths of sulphur is sufficient to render it brittle. 

Commercial phosphorus sometimes contains sulphur or arsenic, 3 or both. 
Wittstock obtained 3‘654 grains of metallic arsenic from one ounce of 
.phosphorus:—equal to 0'761 per cent. Occasionally, also, it contains 
antimony and some other metals above noticed. Probably all these impurities 
are derived from the sqjphuric acid employed in decomposing the bone ash. 

1 Journ. de Pharmacie, ivi. 202. , 

1 Bert. Jdhrb.fur d. Pharmacie, Bd. xxxiii. Abt. ii. p. 146, 1833. 

3 Bnerwald, Bert. Jahrb.fiir d. Pharmacie, Bd. xxxiii. Abt. ii. p. 113, 1838 ; also Wittstock, 
ibid. p. 125. 
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When this acid has been prepared from arsenical pyrites it contains arsenious 
acid, which becomes reduced in the process for making phosphorus; and 
Wittstock suggests that the black phosphorus which he found to contain 
antimony, &c. had been prepared with oil of vitriol made with native 
sulphuret of antimony. 

Detection. —A solution of pure phosphorus in diluted nitric acid yields, 
with a solution of a barytic salt, a precipitate which is soluble in excess of 
nitric acid. But if phosphorus yield a precipitate insoluble in this acid, 
the presence of sulphuric acid (formed by the oxidation of sulphur) may be 
inferred. 

The presence of arsenic in phosphorus may be detected as follows:— 
Convert the phosphorus into phosphoric acid by boiling in nitric acid ; dilute 
the solution with water, and transmit sulphuretted hydrogen through it; if 
arsenic be present, a yellow precipitate is obtained.—By evaporating a solution 
of phosphorus in dilute nitric acid, a blackish arsenical deposit is obtained : 
the phosphorous acid contained in the solution deoxidizes the arsenic. 

Purification. —Redistillation will not deprive phosphorus of its contained 
arsenic. By repeated digestion in diluted nitric acid, the greater part, or 
the whole, of it may be removed. Wohler 1 says that opake yellow or red 
phosphorus may be rendered transparent and colourless by melting it in a 
concentrated solution of bichromate of potash to which sulphuric acid has 
been added. The vessel should be stoppered, and shaken strongly to divide 
the phosphorus into fine globules. 

Physiological Effects, a. On Vega tab lee. —According to Marcet it 
is poisonous to plants. 

(1. On Animate generally .—Water impregnated with phosphorus acts as 
an aphrodisiac to drakes. 2 Phosphuretted oil is a stimulant to horses: blood 
drawn from the veins of horses under its influence has a phosphoric odour. 3 
If phosphuretted oil be injected into the jugular vein, or into the cavity of the 
pleura of a dog, white vapours of phosphorus are evolved from the mouth, 
and death shortly takes place. The phosphorous acid (formed by the com¬ 
bustion of the phosphorus) inflames the lungs in its passage through the 
delicate pulmonary vessels. Introduced into the stomach of animals, phos¬ 
phorus acts as a caustic poison. The corrosion is supposed to depend on the 
action of the phosphorous acid (formed by the combination of the phosphorus 
with the oxygen of the air contained in the pulmonary canal) on the tissue 
with which it is in contact. 4 

y. On Man .—The general stimulant operation of phosphorus has been 
already alluded to (see ante, p. 226), as well as its chemical action (see ante, 
])• 93). In email doses phosphorus excites the nervous, vascular, and 
secreting organs. It creates an agreeable feeling of warmth at the epigastrium, 
increases the frequency and fulness of the pulse, augments the heat of skin, 
heightens the mental activity and the muscular powers, and operates as a 
powerful sudorific and diuretic. Its aphrodisiac operation has been recognized 
by Alphonse Leroy and Bouttatz 5 by experiments made on themselves; and 

1 Jinn. der Chem. u. Pharm. Bd. xlv. p. 249, 1843. » 

- Alpk. Leroy, quoted by Bayle, Bibliolh. de Therap. I, ii. p. 28, Paris, 1830. 

s Pilger, quoted by Bayle. 

4 Orfila, Toxicol. GSnSr. 

6 Bayle, op. cit. 
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the facts collected by Dr. Hartcop bear out this statement (Mr. A. Taylor). 
In somewhat larger doses, it causes burning pain, vomiting, and purging, 
with extreme sensibility of the stomach, which Lasts for several days. 1 In 
still larger doses it causes inflammation of the stomach and bowels. Its 
activity as a caustic poison depends, according to Orfila, on its absorbing 
oxygen, and thus becoming converted into an acid which acts as a corrosive, 
like the other mineral acids. Hence, therefore, ethereal and oleaginous 
solutions are more active poisons, inasmuch as the oxidation of the phosphorus 
is effected more rapidly. Comparatively small doses have in some cases 
proved fatal. Dr. Christison 2 mentions one instance in which lJ- grains, 
in another instance 3 grains, caused death. 3 Cases, however, are reported, in 
which 6, 10, and even 12 grains have been swallowed without any hurtful 
effects ; but doubts have been entertained as to the correctness of the state¬ 
ments. Thus Merat and De Lens 4 think that the phosphorus employed in 
t hese cases must have undergone some chemical change. I once administered 
] 6 grains of apparently good phosphorus to a man without any injurious 
effect. The person here alluded to was Chabert, some years ago renowned in 
London under the name of the “ Fire King.” I carefully weighed the 
above quantity, which was placed in a spoon, introduced into his mouth, and 
washed down by a tumblerful of water. He offered to take this (lose daily. 
Within ten minutes after swallowing the phosphorus, he left the room for 
about a quarter of an hour. 

A case of suspected poisoning by phosphorus administered medicinally is 
reported by Mr. Reedal: 5 but the total amount of phosphorus which was 
taken is not stated; and it is by no means certain that the death was owing 
to it. Post-mortem examination shewed the existence of inflammation of the 
caecum and colon. 

During the last three years, the attention of the profession in Germany, 
Prance, and England, 6 has been drawn to the occasional occurrence of necrosis 
of the jaw-bone in work-people engaged in the manufacture of lucifer and 
congreve matches. The disease appears to be a secondary consequence of 
periostitis, which is probably produced by the fumes from phosphorus em¬ 
ployed in the above manufacture; though by some it has been referred to 
rheumatism, and by others to arsenic, 7 with which the phosphorus has been 
found, in some cases, to be contaminated. Neither of the latter assumed 
causes, however, are sufficient to account for it. Rheumatic invalids and 
arsenic-smelters are not liable to disease of this kind. 8 We may, therefore, 
assume that the phosphoric fumes are the cause of it. Now these consist in 
part, perhaps, of phosphorus vapour, but chiefly of phosphorus in combination 

1 See an experiment made by Sundclin on himself, Handb. der HeilmiUeUehre, 2e. Bd. S. 213. 

- Treatise nn Poisons. 

3 In the Morning Herald, of .Time 17, 1840, is a report of an inquest held on the body of a child 
killed by sucking the phosphoric cuds of lucifer matches. 

1 Dictionnaire de Maliere Medicate. 

0 Lancet, Sept. 14, 1844, p. 754. 

6 In this country, the phosphorus jaw-disease does not appear to have been frequently met with. 

A case is reported in the Guy's Hospital Reports for April 1846 to March 1847, p. 163. Two 
cases have occurred at the Loiukm Hospital. 

7 Dupasquicr, Camples Remus, t. xxiii. p. 454, 1846; and Journ. dc Pharmacie, t. x. 3e ser. 
p. 284,1846; also Chcvallier, Comptes Rendus, t. xxiii. p. 635,1846. 

8 Roussel ( Comptes Rendu\ t. xxii. p. 292, Feb. Hi, 1846) has shown, that the effects of arsenic 
have nothing in common with those produced by phosphorus. 
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with oxygen. When in high or brilliant combustion (which often occurs in 
the lucifer match manufactories), phosphorus yields phosphoric acid (PO 5 ); 
but, by slow combustion, the chief product is phosphorous acid (PO 3 ), which 
becomes converted into phosphoric acid by the absorption of oxygen. 
According to Dr. von Bibra, 1 hypophosphorous acid is produced by the 
oxidation of the vapour of phosphorus. 

Strohl, 2 lioussel, and some others, consider the phosphoric acid to be the 
agent producing the disease; but it is stated 3 that, in phosphorus manufac¬ 
tories, in winch the atmosphere is impregnated with phosphoric acid, no 
disease of the kind is produced; and, therefore, by some the malady is ascribed 
to a compound having a lower degree of oxidation. Dr. von Bibra refers it 
to hypophosphorous acid, but lays great stress on the fact that Schonbein’s 
ozone (see ante, p. 307,) is formed during the volatilization of phosphorus. 

The jaw disease is presumed to be a local malady produced by the direct 
action of the fumes ou the jaw-bone. For toothache and caries of the teeth 
are said to have existed prior to the affection of the bone; and it is to be 
inferred, that if the disease were a constitutional one, and due to the absorp¬ 
tion of the poison, that probably other bones would also become affected. 
Moreover, Dr. von Bibra found in his experiments on rabbits, that unless the 
jaw bone was exposed to the vapours, that the disease was not produced. 
Dr. Lorinser, on the contrary, thinks that the poison acts through the blood; 
and states that individuals under its iniluence have a peculiar sallow, bloated 
complexion, combined with a dull expression of the eye and gastric derange¬ 
ment. 4 I have myself observed this remarkable appearance of the countenance 
in the dipper of a congreve match manufactory, whose jaws, however, were 
quite sound. The best preventives of the phosphorus jaw disease arc good 
ventilation of the rooms of the manufactory, and personal cleanliness. 
Mr. Ilynarn, an extensive manufacturer of congreve matches in Princes 
Street, Finsbury Square, tells me that uo case of this malady lias ever occurred 
among his numerous work-people, some of whom have worked there for seven, 
eight, or even ten years. Their freedom from the disease he ascribes to good 
ventilation and personal cleanliness. The dippers wear sponges before their 
mouths; and all the work-people employ a solution of soda 5 for washing their 
hands. 

Another effect of the phosphorus fumes is irritation of the conjunctiva and 
of the mucous membrane lining the air passages. Bronchial irritation has 
been especially noticed by the French writers. 6 In this country, catarrhal 
and pulmonary affections have been ascribed to the action of these fumes. 7 

1 JXe Krankheiten der Arbeiter in den Phosp/airziiiidhohfabriken, ins lesondere das Leiden der 
Kiefcrknot'lim durch Phosphordiimjifc. Pom ehemischphysiologuchen, medicinr.se/ichi.rurgischen und 
medieinischpnliznlichen Standjmnk 'te. Bearbeitet vou Dr. l*'r. Ernst von Bibra und Dr. L. Geist, mit 
noun gemalteii Kupfertufelu, Erlangen, 1847. 

Gaz. Med. do Strasbourg, Nov. 1845; also, Ameican Journal of the Medical Sciences, new 
senea, vol. xii. p. 525, Oct. 1840. 

j Brit, and For. Med.-Chir, Rev. April 1848, p. 454. 

1 have already (see ante , p. 220) noticed the unusual quantity of phosphoric acid found by Dr. 
Lctheby in the urine. , 

The Austrian government, at the suggestion of a commission appointed to inquire into its 
origin, ordered the girls employed in the lucifer-matcli manufacture, to wash their mouths well with 
acidulated water!! (Dr. Balfour, Northern Journal of Medicine, vol. iv. p. 280,1840 ; and Lancet, 
Aug. 20,1840.) 3 J ■* 

Sec Gcndrin, in Roussel’s Memoire, before referred to; and Dupasqnicr, ante cit. 

London Medical Gazelle, sxxix. 210; and Medical Times, Dec. 18, 1840, p. 224. 
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Uses, —In this country, phosphorus is rarely employed, and therefore it 
will be unnecessary to enter minutely into its uses. It has been strongly 
recommended in those cases attended with great prostration of the vital 
powers, as in the latter stages of typhus fever, dropsies, &c.; in some chronic 
diseases of the nervous system (as epilepsy, paralysis, melancholy, mania, 
amaurosis, &c.) occurring in debilitated subjects. In some of the exanthemata, 
as measles, it has been administered to promote the re-appearance of the erup¬ 
tion, when this, from some cause, had receded from the skin. In impotentia 
virilis of old and debilitated sabjects, in cholera, and in some other maladies, 
it has also been exhibited. ' < *Pfflllard recommends phosphorus as a caustic, in 
the place of moxa, than which, he says, it is more convenient and safe. 1 

Administration. —Phosphorus cannot be given with safety in the solid 
form. It may be administered dissolved in ether, or, still better, in oil. 

Antidotes. —In poisoning by phosphorus, large quantities of mild demul¬ 
cent liquids are to be exhibited, so as to envelop the phosphorus and exclude 
it from the air contained in the alimentary canal. Magnesia should be given, 
in order to neutralise the phosphorous and phosphoric acids which may be 
formed. Parts burned with phosphorus are to be washed with a weak alkaline 
solution, to remove any adhering acid which might serve to keep up irritation. 

1. TINCTURA PH0SPH0R1 ETHEREA; Tinctura JRtherea cum Phos- 
phoro, French Codex; Ethereal Tincture of Phosphorus. —(Phosphorus 

4 parts. Sulphuric Ether 200 parts by weight. Macerate for a month, in a 
well-stoppered bottle covered with black paper, occasionally shaking. Preserve 
it in small bottles, well stoppered and covered with black paper).—The quantity 
of phosphorus dissolved is about 4 grains for each ounce of ether. Dose from 

5 to 10 drops. Some objection has been raised to the use of this preparation, 
on the ground that, by the evaporation of the ether, the phosphorus will be 
set free in the stomach, and might ignite. 

2. OLEUM PR0SPH0RATUM, Ph. Borussica; Phosphorated Oil. —(Phos¬ 
phorus dry and cut into small pieces, gr. xij.; Almond Oil, recently prepared, 3j. 
Melt the phosphorus in the oil by the aid of warm water: then agitate until 
it appears to be dissolved).—One ounce of oil dissolves about four grains of 
phosphorus. Dose from 5 to 10 drops. It should be administered in some 
mucilaginous liquid, or made into an emulsion. It may be aromatised by a 
few drops of some essential oil, as of bergamot. 


9 . ACIDUM PHOSPHORICUM. - PHOSPHORIC ACID. 

Formula PO 6 . Equivalent Weight 72. 

History.— Phosphoric acid was first distinguished by Marggraf, in 1740. 

This acid is susceptible of three modifications, designated as metaphosphoric 
acid ( a PO 5 ), pyrophosphoric acid (b PO 5 ), and common phosphoric acid 
(c PO 5 ). The first combines with one, the second with two, the third with 
three atoms of water or base: hence the first is denominated monobasic, the 
second bibasic, the thirds tribasic phosphoric acid. For an admirable account 
of these modifications we are indebted to Professor Graham. 2 
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Natural History. —Phosphoric acid occurs both in the inorganised and 
organised kingdoms (see ante, pp. 328-9). 

All the phosphoric salts of the mineral kingdom contain the common or 
tribasic phosphoric acid . 1 

Preparation* —A watery solution of common or tribasic phosphoric acid 
(c PO 5 ) is the only modification of phosphoric acid employed in medicine. 

In the London Pharmacopoeia, diluted phosphoric acid ( acidum phospho- 
ricum dilutum) is ordered to be thus prepared:— 

Take of Phosphorus, 51 .; Nitric Acid, f^iv.; Distilled Water, fjx. Add the phosphorus 
to the nitric acid, mixed with the water, in a glass retort- placed in a sand-bath; then 
apply heat until eight fluidounces are produced [distilled]. Let these be again put into 
the retort that eight fluidounces may distil, which are to be rejected. Evaporate the 
remaining liquor in a platinum capsule until only two ounces and six drachms remain. 
Lastly, add to the acid, when it is cold, as much distilled water as may make it accurately 
measure twenty-eight fluidounces. 

By the mutual action of phosphorus and dilute nitric acid, phosphorous acid 
(PO 3 ), as well as phosphoric acid (tPO 5 ), is produced, while binoxide of 
nitrogen is evolved. The formation of phosphorous acid may be accounted 
for hy the mutual reaction of three equivalents of nitric acid and three equiva¬ 
lents of phosphorus: 3P + 3N0 5 = 3P0 3 + 3N0 2 . Phosphoric acid is 
formed by the action of three equivalents of phosphorus on five of nitric 
acid: 3P + 5N0 5 = 3eP0 5 + 5N0 2 . 

Materials. Composition. Products. 

5 eq. Nitric Acid . 270 j 10 eq. Oxygen ... 801 5 eq. Ilinox. Nitrogen.. ISO 

115 eq. Oxygen .... 120 -- - 

3 cq. Phosphorus. 96 . . . » eq- Phosphoric Arid.. 216 

366 366 

If strong nitric acid be employed, instead of the dilute acid ordered in the 
Pharmacopoeia, the reaction is so energetic that explosion and combustion are 
sometimes the consequence. In such cases, some nitrate of ammonia is 
usually developed: the ammonia being formed by the union of the nitrogen 
of the acid with the hydrogen of the water. 

By concentrating the solution of phosphorous and phosphoric acid, .the 
phosphorous acid is converted into phosphoric acid by the free nitric acid 
present: 3P0 3 + 2N0 5 =3P0 S + 2N0 2 . The excess of nitric acid is driven 
off by evaporation. •. 

Properties. —The aqueous solution of phosphoric acid ( acidum phospho- 
ricuni dilutum, Ph. L.) prepared as above, is a colourless and odourless 
liquid. It possesses the usual characteristics of an acid ; that is, it is sour to 
the taste, reddens litmus, and neutralizes bases. Its sp. gr., according to the 
London Pharmacopoeia, is 1‘064. By evaporation it acquires the consistence 
ol treasih (hydrated phosphoric acid); and when exposed to a higher tem¬ 
perature, it loses water and becomes pyrophosphoric acid (2HO, PO s ). At 
a dull red heat a further evolution of water takes place, and a compound is 
formed, called metaphosphoric acid (HO, PO 5 ); this is fusible, and, by 
cooling, concretes into a transparent solid, called glacial phosphoric acid. 

Characteristics. —If the common or tribasic phosphoric acid be saturated 
with an alkali (soda) so as to form a soluble phosphate, it may be distinguished 


1 Boussiugault, Ann. Chim. Thys. Iv. 185, 18<?3. 
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from all other acids by the following characters:—it throws down, with the 
soluble sait 9 of lime, lead, and baryta, white precipitates ( phosphates), soluble 
in nitric acid. If the phosphate of lead (8PbO, cPO 5 ) (thrown down by a 
soluble salt of lead) be heated in the oxidizing flame of the blowpipe, it yields 
a colourless and transparent button, which turns opaque and crystalline on 
cooling. Nitrate of silver yields with the common phosphate a light yellow 
precipitate (tribasic phosphate of silver, 8AgO, cPO 6 ), soluble both in nitric 
acid and ammonia. Sesquichloride of iron added to the solution of alkaline 
phosphate, causes a white gelatinous precipitate {perpliosphate of iron) 
insoluble in acetic acid. Hydrosulphuric acid produces neither change of 
colour nor precipitate in a solution of phosphoric acid or phosphate. 

Pyrophosphoric acid causes, with a solution of nitrate of silver, a white precipitate 
(pyrophosphate of silver — 2AgO, 6PO s ), but with either chloride of barium or solution 
of albumen no precipitate. 

Metaphosphoric acid causes a white precipitate (i metaphosphate of silver = AgO, ad’O 5 ) 
with mtrale of silver, and also a white precipitate, with chloride of barium and with a 
solution of albumen. 

Purity.— The following are the qualities of this preparation, as given in 
the London Pharmacopoeia :— 

“ Chloride of barium or nitrate of silver beam added, whatever is thrown down is readily 
dissolved by nitric acid. Strips of copper and silver are not acted upon by it, nor is it 
coloured when hydrosulphuric acid is added. Its sp. gr. is 1061; 42 grs. of [crystallized] 
carbonate of soda are saturated by 100 grs. of this acid, and nothing is thrown down.” 

The chloride of barium is to detect sulphuric acid: while the nitrate of 
silver detects hydrochloric acid. Should any free nitric acid be present, a 
portion of the copper and silver would be dissolved, with, on the application 
of heat, the evolution of binoxide of nitrogen; and the solution would yield 
a dark precipitate with hydrosulphuric acid. Moreover, if the liquid contains 
nitric acid, it will, by the aid of heat, decolorize a solution-of indigo; and 
when supersaturated with lime, filtered, and evaporated, yield nitrate of lime. 
If phosphorous acid be present, the solution will yield a precipitate of calomel 
on the addition of excess of bichloride of mercury; and a black precipitate on 
the addition of protouitrate of mercury. Should the liquid contain arsenious 
acid, a yellow precipitate (orpiment, AsS 3 ) is obtained when sulphuretted 
hydrogen is transmitted through it. If arsenic acid be present, the acid 
liquid yields, when saturated with sulphuretted hydrogen and preserved in a 
stoppered bottle for a day or two, a light yellow precipitate ( persulphurel of 
arsenic, AsS 5 ); but if sulphurous acid be added and heat applied, so as to 
convert the arsenic into arsenious acid, sulphuretted hydrogen produces imme¬ 
diately a yellow precipitate (orpiment, AsS 3 ). 

The quantity of carbonate of soda which, according to the Pharmacopoeia, 
the acid is capable of saturating, indicates the per centage strength to be 10'5. 
The absence of any precipitate, on the addition of . carbonate of soda, shows 
that no phosphate of lime or any other earthy phosphate is present. 

Composition. —Pure anhydrous phosphoric acid is thus composed:— 



Atoms. 

Eg. Wt. 

Per Cent. 

Berzelius. 

Dulong. 

Davy. 

PbospborS ’,.M. 

1 . 

.° 32 .... 

... 44-44 ... 

... 43-936 .. 

. ; 44-923 .. 

.... 42-6 

Oxygen. 

5 .. 

. 40 .... 

.. 55-55 ... 

... 56-064 .. 

..... 55-077 .. 

.... 57‘4 

Phosphoric acid... 

1 ., 

Z, n .... 

.. 100-00 ... 

... 100-000 

,..'..100-000 .. 

.... 1000 


■pi 
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Mr- Phillips says, that 100 grains of the diluted acid of the Pharmacopoeia 
saturate 42 grains of [crystallized] carbonate of soda. This indicates its 
composition to be as follows:— 

By Weight. 

Phosphoric Acid . 10*5 

Water ... 89'5 


Diluted Phosphoric Acid, Ph. L . 100 0 

Physiological Effects, «. On Vegetables .—This acid is poisonous to 
plants, 1 

/l. On Animals. —Very few experiments have hitherto been made with it on 
animals. Oriila 2 found that a strong solution of it acted like sulphuric acid. 
Thrown into the veins of a dog, it coagulated the blood, and killed the animal 
within ten minutes. Introduced into the stomach, it acted as a powerfully 
corrosive poison. 

y. On Man. — Diluted phosphoric acid produces the usual effects of the 
diluted mineral acids, and which 1 have before noticed (p. 170). It is milder, 
more assimilable, and, therefore, less likely to disagree with the. digestive 
organs than sulphuric acid, noth which, in its action, if is usually com¬ 
pared. These qualities it perhaps derives from its being, as Burdach 3 expresses 
it, “ less heterogeneous to the human organism, since it has a considerable 
share in the composition of it.” The same authority also observes, that besides 
fulfilling the indications of the mineral acids, “ it much exalts the excitability 
wheu the organism is weak.” 

Various effects have been ascribed to this acid, which require to be further 
investigated ere they are admitted. Thus Meeker 4 says, it exerts a special 
influence over the nervous system, in virtue of which it possesses the power of 
allaying pain and spasm. Leutin 5 considers it to be endowed with the specific 
power of influencing surfaces and the bones, whereby it is enabled to amelio¬ 
rate various morbid conditions of these parts. Sundeliu 6 regards it as a 
stimulant and tonic to the sexual organs. 7 Various effects have been ascribed 
to it by Herder. 8 

Phosphorous Acib.— This acid possesses poisonous properties. Wohler and Frenchs" 
state, that phosphorus agrees with arsenic in its effects on living beings, in the circumstance 
that, its lower oxide (e. g. phosphorous acid) is more injurious than the highest (phosphoric 
acid). Their experiments do not, however, confirm those made by Weigel and Klug in 
1844, in which it was observed that phosphorous acid produced inflammatory swellings of 
the mucous membrane of the stomach, while phosphoric acid did not. The importance of 
using phosphoric acid free from phosphorous acid is, however, well established. 

Uses.— Phosphoric acid lias been employed in the same cases in which 
sulphuric and other mineral acids have been used, and under the same regu¬ 
lations. It may be employed for a longer period, without, disturbing the 
digestive functions, than the other agents of this class. 

., (ut'pperi, quoted by Decandollc, 7V///.V. VegH. 

* Toxirotog. Getter. 

Arzndmittddirc, Tid. iii. S. 395, 1809. 

ArzneimcUd. Bd. ii. S. 305. 

■; lldlrm/,- zur ausiih. Jlritk. Bd. ii. S. 139. 

’ OnlmMeU. Bd. ii. S. 234. ■ 

' Bupasquier states, "(hat the workpeople exposed to the phosphoric Aimes in liicil'w-mamh mauu- 
urtorics do uot appear to experience sexual excitement therefrom. 

s "".fditnd's .hum. Bd. ix. St. 3, S. 148. 

Chemical Gazette., June 15, 1848 
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It has been used in certain cases rather on theoretical than practical grounds. 
Thus its power of dissolving phosphate of lime has led to its employment in 
those forms of litldasis attended with phosplmtic deposits in the urine (see 
foot-note at p. 173), in ossification of the arteries and cardiac valves, and in 
exostosis and other osseous tumors. Lentin used it as a local agent to 
check caries, from a notion that this disease depends on a deficiency of phos¬ 
phoric acid in the part affected. Woulff applied it to promote the formation 
of bone. 

There are several other diseases against which this acid has been administered. 
Thus it has been given in blenorrhnca and leucorrluca, when the secreted 
fluid was thin and acrid (Sundelin),—in profuse suppuration, to diminish the 
quantity and improve the quality of the secreted matter,—Sundelin has found 
it useful in hysterical affections of young and irritable subjects,—in im- 
potency of the male (Berends),—in diabetes,—and in jaundice. Dr. Paris 1 
jias found it to assuage the thirst, so commonly present in diabetes, more 
effectually than any other acidulated drink. 

Administration. —Internally, the dilute phosphoric acid should be given 
in doses of from ten minims to a lluidrachm, properly diluted. Mixed with 
eight or ten times its volume of water, it may be employed as a wash in caries. 

Antidotes. —(See Sulphuric Acid) 


Order VI. SULPHUR AND ITS COMPOUNDS WITH 
OXYGEN, HYDROGEN, AND CARBON. 

lO. SULPHUR.-SULPHUR OR BRIMSTONE. 

Symbol S. Equivalent Weight 16. Equivalent Volume of Sulphur Vapour (MO or _.i 

History. —Sulphur (from sal, and w Op, Jin) has been known from the 
most remote periods of antiquity. It is mentioned by Moses, 2 Homer, 3 and 
other ancient wr iters. Tire word brimstone (bn/nston, as written by Piers 
Ploughman,) signifies brennestonr, or barn-stone. 

Natural History. —It is found in both kingdoms of nature. 

a. In tub Inorganisiu) Kingdom.— JS'ufirr or virgin sulphur occurs in two forms: 
either imbedded in rocks (copmon native sulphur), or produced by sublimation (volcanic 
sulphur). In Sicily 4 it is found in beds in a blue clay formation, which, in the opinion of 
Dr. Daubeny, is more recent than chalk, but is of the same age with the gypsum beds in 
the neighbourhood of Paris. Solfatara (called by the ancients Forum Vulcaui, or the 
Court of Vulcan), a kind of half-extinct volcano, in' the vicinity of Naples, is celebrated for 
its native sulphur, which is collected in considerable quantities for the purpose of com¬ 
merce. 5 Sulphur is also found in the mineral kingdom in a state of combination. Thus 
sulphurous acid gas is evolved by volcanoes. Sulphuric acid is found native both in the 
free and combined states: hydrosulphuric acid gas is evolved from the pure sulphurous 

1 Appendix to the Eighth Edition of the Pharmacologist, Loud. 1830. 

2 Genesis, xix. 24. 

3 Iliad, lib. xvi. t 

* Some mineralogists entertain the opinion, that Sicilian sulphur is of organic (animal) origin.— 
Sec Athenamm for Dee. 1,1838; also Leonhard, Handbuck der Orukloqnosie, S. 599, Heidel. 1820. 

5 Sir W. Hamilton’s Catppi Phlegreei, 1770. 
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or hepatic waters (see p. 298), and from the soil in some oilier places : lastly, sulphur is 
found in combination with metals. 

fj. In the Organised Kingdom. —Sulphur is found both in animals and plants. Thus 
il is a constituent of albuminous or protein substances (see nute, p. (it), of the allylc oils 
(see ante, p. 220), of cystic oxide (see aide., pp. 2fi8-9), &c. 

Preparation. —Sulphur is procured in two ways : by the purification of 
native sulphur, or by the decomposition of the native sulphurets. The 
sulphur of British commerce is almost exclusively obtained in the first way. 
It is brought principally from Sicily. 

a. Vurjication of native, sulphur. —In Sicily, the native sulphur is sub¬ 
mitted to a rude process of fusion : it. is collected in heaps, which are set fire to on 
the surface: the heat developed by the combustion of one portion fuses another.' 

Another inode of extracting sulphur is by distillation in earthen pots in a 
funnier i/nlleri/. These are arranged in two rows in a. large oblong furnace, 

lig. 53, (1, 1), the top of each pot, which, 
serves l<tr the introduction of the sulphur and 
for the removal of the residuum, being kept 
closed during the operation. The upper and 
lateral part of each pot communicates with an 
inclined tube of about two inches diameter 
and fourteen long. When the tire is lighted 
in the furnace, the sulphur fuses and sublimes, 
and passes through this tube into another pot 
(2), placed on the outside of the furnace, and 
perforated near its bottom to allow tlie melted sulphur to flow into a pail (3) 
containing water, where it congeals, and forms rotn/h or crude sulphur? 

P. Decomposition of metallic sulphurets .—In sortie places sulphur is 
procured by the decomposition of metallic sulphurets (of iron and copper) by 
heat. This is effected in various ways. At Ramelsberg, and some other 
places, pyrites are heated or torrefied in pyramidal heaps (Rosthaufru) covered 
by earth. The sulphur is partly burnt and converted into sulphurous acid, 
and partly volatilized to the summit of the truncated pyramid, where it is con¬ 
densed in cavities made for the purpose, and from which it is removed from 
time to time in ladles. 3 Another method consists in roasting the pyrites in 
chambers or ovens (Roslifen).* This is the method adopted at the Parys 
nunc in Anglesca. The copper pyrites are roasted, by which part of the 
sulphur is, burned, while the remainder is volatilized and collected in chambers 
connected with the domes of the furnaces by means of horizontal Hues. 5 A 
third method, employed in Saxony and Bohemia, consists in submitting pyrites 
to heat in earthen tubes placed in a furnace gallery. The sulphur is con¬ 
densed in a receiver containing water. 6 By this process common iron pyrites 
(FeS 2 ) is deprived of an atom of sulphur, and the residual sulphurct (FeS), 
called Rchwefelbrande, is used for making green vitriol (L. Gmelin). 

Properties of Crude Sulphur. —Grade or rough sulphur (sulphur 
cru(fum) is imported into England chiefly from Sicily. Of 507,808 cwt. 

., |’anbony. Description nf Volcanoes, p. 107 . 

u ^ mas > Traite da Chimie, t. ler, p. 121. 

-.A. Schluter, Grand!. Tin ferric ht von IVritle-wcrkm , Rramisehwrig. 173$; and Chaptal’s 

iS*** Chemisir y> vol. i. p. 93, Loud. 1791, 

u ™ ,e f> quoted by L. Gmelin, i. 000. 

6 Likin’s Diet. ( ,f Chew. vol. ii. art. Sulphur, p. 352. 

Dumas, Traile de Chhmc> t. i. p. 132, Paris, 1828. 


Flo. 53. 
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imported in 1834, 485,75(5 cvvt. came from Sicily (M'Culloch). It comes 
over in irregular blocks or masses, whose colour is somewhat paler than that 
of refined sulphur. Fine Sicilian sulphur contains not more than 3 per cent, 
of foreign matter, chiefly earthy, but not at all arsenical (Urc). 

Vauquelin 1 distilled 200 grains of rough sulphur, and obtained a residuum 
of 0'82, composed of silica, carbonate of lime,iron,bituminous charcoal, alumina, 
and magnesia; but the proportion of earthy matters is generally more consider¬ 
able. Sulphur obtained from pyrites usually contains orpiment (AsS 3 ). 

Refining. —There are three modes of refining sulphur: viz. first, fusion 
and decantation; secondly, distillation; thirdly, sublimation. Formerly, 
sulphur was refined by fusing it in an iron cauldron, allowing the earthy 
impurities to subside, and ladling out the supernatant liquid sulphur. At 
present, sulphur is refined by distillation and sublimation: by distillation, 
mass ire sulphur is obtained; by sublimation, Jlowers of sulphur. 


f’n*. 54. 



Distillation uf Unljthur. 


a. Cast-iron still. /. Comminunicatiou between the still and the 

h. Communication between the still and the receiver {//). 

sulphur chamber (d). h. Vent pipe. 

c. Handle by which this communication can be i. Water butt, which supplies cold water by the 
shut off. pipe j, to cool the distilled sulphur, and 

f. Vent pipe, one end of which opens into the afterwards runs off at k. 

chamber, the other dips into water. 

For this purpose crude sulphur is put info an iron pot (fig. 54), set in 
brick work, over a proper fire. To this is adapted an iron head (a), removable 
by a crane, and communicating by two tubes or necks {!> and /), the one with 
the sulphur chamber (cl), the other with the iron receiver (</), which is 
immersed in water. The communication (/) between the still and the re¬ 
ceiver being shut oil', the sulphur distils into the sulphur chamber (d), on the 
walls of which it is deposited in a pulverulent form. When obtained in this 
state, it is called Jlowers of sulphur. The door into this chamber is placed 
near the ground, and is closed when the process is going on. If the com¬ 
munication (b) between the still and. the sulphur chamber be shut off by 


Ann. de Chim. xxv. 50. 
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turning the handle {c), and the communication (/) between the still and the 
receiver (//) opened, the sulphur distils over and condenses into a liquid which, 
when solidified, constitutes the refitted sulphur of commerce. The elbow- 
pipe, which forms the communication between the still and the receiver, is 
encased in a metal jacket, between which and the tube a current of cold water 
is continually flowing from the butt (/), and, after passing around the receiver 
{</), escapes at k. The top of the receiver is perforated by a vent pipe (/t), 
and is supplied with a circular aperture, by which the liquid sulphur can be 
jadled out, but which is usually kept closed by a moveable lid. 

Pitom.Ti.TiES.—Refined sulphur occurs in two forms in commerce:— 

1st. Massine, either in lumps or in sticks. • The former is called lump 
sulphur; the latter, stick, roll, or cane sulphur ( sulphur in haculis; 
sulphur in rotulis; sulphur rotund-urn ; sulphur citrimnn). 

2dly. Pulverulent, called sublimed sulphur (. sulphur suhlimatum), or 
flowers of sulphur { /lores su/phuris). 

Solid sulphur may be either crystalline or amorphous. 

Fm. 55 . As it is capable of crystallizing in forms belonging to two 
systems of crystallization, it is said to be dimorphous. 
Sulphur in acute rhombic octohedrons (fig 55), belonging 
to the right prismatic system (see ante, p. 141), is found 
native, and may be also obtained by crystallizing sulphur 
from its solution in sulphurel of carbon. Sp. gr. 2*0454. 

Sulphur in oblique rhombic prisms (fig. 56), belonging 
to the oblique prismatic, system (see ante, p. 142), isob- 

iniinr/wmi'irnr/ti - faimul by fusing it and allowing it to cool slowly. Sp. gr. 

/intnu (tun |>nn- . „ J D 1 ° 

ei pal form of native 

Miiphur). When sulphur is heated to 340°, it becomes viscid; and, 

by increasing the heat, the viscidity increases, until the 
temperature arrives at between 400° and 500°. If, while 
in this state, it be suddenly cooled, as by throwing it into 
water, it remains quite soft, so that it may be drawn out 
into threads. In this state it is called soft amorphous 
sulphur. Its sp. gr. is from 1*1157 to 1*961. If it be 




melted and cooled slowly, it reacquires its crystalline pro- 

Oliliijite rhombic perty 

lornf of ^sulphur The sulphur of commerce occurs in three prevailing 
i>v fusion ami slow colours; namely, lemon yellow verging on green, dark 
™ oll " K b yellow, and brown yellow: these shades result, partly at 

least, from the different degrees of heat to which it has been 
exposed during its fusion or extraction on the large scale, the palest variety 
having been the least heated (Braude). 

Sulphur has a very feeble odour, and scarcely any taste. It is a bad con¬ 
ductor of electricity; and, therefore, by friction becomes powerfully electric. 
R is a bad conductor of heat; and when grasped in the warm hand, crackles, 
and sometimes breaks to pieces. It is fusible, volatilizable, and combustible. 
In atmospheric air, it burns with a pale blue flame, and emits a large quantity 
of fumes having a peculiar suffocating odour {sulphurous acid). 

('harae.terist.ics .—Sulphur is easily distinguished from other bodies by its 
liability, its volatility, and its burning*with a blue flame, and the evolution 
0 sulphurous acid gas, the odour of which can be easily recognised.—The 
presence of sulphur, in some metallic sulphurets, may be recognised by the 
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evolution of sulphuretted hydrogen when they are treated with hydrochloric 
acid. In other sulphurets, the sulphur is detected by the odourof sulphurous 
acid which they evolve when heated on charcoal before the blow pipe.—In 
some organic substances (c. g. fibrine, albumen, caseine, cystic oxide, &c.) 
sulphur may be detected by boiling them in a solution of caustic potash tb 
which acetate of lead has been added: sulphuret of lead (known by its dark 
or black appearance) is obtained.—In some cases, the presence of sulphur is 
determined by fusing the suspected substance with caustic potash and nitrate 
of potash, and thereby converting the sulphur into sulphuric acid, which may 
be detected by the barytic salts (see Sulphuric Acid). 

Purity. —Sulphur, when pure, is perfectly volatile; the presence of fixed 
earthy impurities may, therefore, be detected by volatilizing it.—Pure sulphur 
is soluble in boiling oil of turpentine, which does not act on the usual impu¬ 
rities of commercial sulphur.—If sulphur contains sulphuret of arsenic, digest 
in caustic ammonia, which has no action on pure sulphur, but dissolves the 
arsenical sulphuret; and on supersaturating the solution with hydrochloric 
acid, a yellow precipitate of arsenical sulphuret is obtained. 

Physiological Effects, a. On Vegetables. —Sulphur does not appear 
to be injurious to vegetables, for seeds wegetate and produce thriving plants 
when sown in sulphur. 

0. On Animals. —At the veterinary school of Lyons it was found that a 
pound of sulphur killed horfts by producing violent inflammation, recognisable 
during life by the symptoms, and after death by the morbid appearances. 1 

y. On Man. —The general action of sulphur on the system has been already 
noticed (sec ante, pp. 93 and 183). On account of its being almost insoluble 
in the animal juices, its topical action is scarcely more than that of a mecha¬ 
nical irritant. As I have before observed (see ante, p. 183), sulphur is 
probably rendered soluble, and therefore absorbabk, by the soda of the bile. 

In small and repeated doses, sulphur acts as m gentle stimulant to the 
secreting organs, especially to the skin and the mucous membranes, particu¬ 
larly the bronchial membrane. It promotes the capillary circulation of these 
parts,* and increases their secretions. Sundelin 2 says it operates specifically 
on the mucous membrane of the rectum, and thereby promotes critical 
hemorrhoidal secretions. That it becomes absorbed is shewn by the odour 
of hydrosulphuric acid which it communicates to the sweat, urine, and milk, 
and by silver articles becoming blackened in the pockets of patients who are 
under the influence of it. By the German physicians it is considered a 
resolvent. “ From mercurial and antimonial medicines,” says Sundelin, 
“ sulphur is distinguished by its great diffusibility, in virtue of which it 
approximates to the exciting tonic agents; and also by its not possessing the 
liquefacient properties of these agents.” , “ 

, In larger dqpes, as from one to three or fourqrachjRa, a^hul acts as a 
mild purgative, without excitinjJHhc pulse or occasioning griping. As the 
stools are usually solid. Dr. Paris 3 concludes that the action of sulphur on the 
bowels is confined to the muscular coat. In very large doses, Ilartwig has 
seen it cause gastro-enteritis (Oesterlen). 

Uses.—S ulphur is employed both internally and externally*. 


i Christisoii’e Treatise \m l'oisons. 

• Hcilmittell. Bd. i. S. 1U0. 

3 Pharmncohg'ta, vol. i. art. Cathartics. 
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«. Internally. —It is given for various purposes. In affections of the 
rectum, as stricture, hemorrhoids, and prolapsus, it is a valuable agent as a 
mild purgative: I have frequently employed it in these cases as a substitute 
for castor oil. In order to promote its purgative effect, it is sometimes 
necessary to conjoin magnesia or the bitartrate of potash. In chronic 
cutaneous diseases, more especially prurigo, impetigo, and scabies, the 
internal use of sulphur is sometimes attended with great benefit. In pul¬ 
monary affections, as chronic catarrhs and asthma, it is sometimes useful. 
in rheumatic and youty affections also. After an attack of acute rheuma¬ 
tism, when the joints are left in a swollen and painful state, I have seen 
sulphur prove highly useful. It is popularly taken with ardent spirit (gin) 
in this complaint, it has been employed as an anthelmintic. Yogt employs 
it as a resolvent in inflammation; as in croup, bronchitis, peripneumonia, 
and abdominal inflammation. In some constitutional diseases, as scrofula 
and secondary syphilis, it has been used as an alterative. Tortual has pro¬ 
posed sulphur as a preservative against measles; but, as might be expected, 
experience shews sulphur possesses no prophylactic power of this kind, and 
that the only preservative is isolation. 

ft. Externally. —Sulphur is a most valuable remedy in various skin 
diseases, more especially scabies. It is supposed by some that its curative 
pow'er in this disease depends on its poisonous influence over the so-called 
itch-insect (Sarcoptes Hominis of Raspail, the Acarus Scabiei of other 
writers): a little parasite belonging to the class Arachnida (spiders) of arti¬ 
culated animals, and therefore improperly lerined an insect . l 


Fig. 57. 



i Sarcoptes Hominis —(Kaspail.) 

But some doubts have been entertained whether this animal be the cause, 
eflect, or mere accompaniment of itch. Rayer 2 observes, that it is indubitable 
that the number of these insects bears no proportion to that of the vesicles. 
“ It is, further,” he adds, “ rare to discover these insects on the abdomen 
and on groins, where the eruption of scabies is nevertheless very common^and 


1 Kaspail, Memoire sur CInsecte de la Gale , Paris' 1834. 

2 Treatise on Diseases of the Shin, by Dr. Willis, p. 344. 
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very apparent; moreover, scabies is known to continue when no more acari 
are to be discovered.” Sulphur is also a most valuable application in various 
other skin diseases, as porrigo, impetigo, &c. 

Administration. —See Sulphur subUmatum and Sulphurprcecipitatum. 


1. SULPHUR SUBUMATUM; Sublimed Sulphur; Flores Sulphuris or 
Flowers of Sulphur. —This substance is obtained by sublimation in the way 
already explained (see ante, p. 340). . 

The Edinburgh College orders it to be thus prepared:— 

“ Sublime sulphur in a proper vessel; wash the powder thus obtained with boiling 
water iu successive portions till the water ceases to have an acid taste; then dry the 
sulphur with a gentle heat.” 

As usually prepared, sublimed sulphur is apt to be contaminated with a little 
adhering acid (formed by the oxidation of sulphur), which, in both the Edin¬ 
burgh and Dublin Pharmacopoeias, is ordered to be removed by washing. When 
thus purified, it is called washed sulphur (sulphur lotum vel depuratum). 

The sulphur lotum of the Dublin Pharmacopoeia is prepared by pouring hot water on 
sublimed sulphur, and repeating the washing so long as the effused water appears to bo 
contaminated with acid. This is discoverable by means of litmus. The sulphur is then 
to be dried on bibulous paper. 

The purity of sublimed sulphur is thus directed to be ascertained by the 
London College :— ^ 

At a temperature of 600° sublimed sulphur totally evaporates. When washed with 
water, it docs not alter the colour of litmus. 

The litmus detects the presence of any free acid (as sulphurous or sulphuric acid). 

Sublimed sulphur is a powder of a beautiful greenish yellow' colour. It is 
slightly gritty between the teeth. When examined by the microscope, it is found 

to consist of smooth almost opaque nodu¬ 
lar masses, composed of globules 1 united 
together while in the liquid state (see fig. 
58.) When crushed, they break into irregu¬ 
lar fragments. No crystals or traces of crys¬ 
talline texture are perceptible. 2 

If the vapour of boiling sulphur be received on a 
glass plate, it condenses in very small transparent 
viscid globules. If these be kept undisturbed they 
become opaque, but retain their rounded form. 
This condition, as well as absence of light, exists in 
the chamber in which sublimed sulphur is de¬ 
posited, and, therefore, accounts for the rounded 
forms and smoothness of the nodules of sublimed 
sulphur of commerce. If, however, the glass plate 
be shaken and exposed to light, the globules be¬ 
come converted mto crystalline masses, whose 
surface is uneven from the projecting crystals. 

Internally, sublimed sulphur is usually given with syrup or treacle, in the 
form of an electuary, or suspended in milk. The dose of it, as a purga/tive. 


Fig. 58. 



Microscopic appearance of sublimed sul¬ 
phur. (The micrometer squares are 
equal to those seen in figs. 59 and 60.) 


1 Six globules, including some of the largest and smallest, were carefully measured for me by my 
friend Mr. Jackson. Their diameters (in parts of an inch) were as follows:— 


0*0012 

0-0008 

0 ’ 0007 * 
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3 Fritzsche, Pharm. Central-Plait. fur 1838, p.262; also Schweitzer, Pharm. Journ. vol. ii. 
pp. 524-5, 1843. 
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is from one to three or four drachms. As an alterative or sudorific, the dose 
is about half a drachm. 


2. SULPHUR PILECIPITATIIM ; Precipitated Sulphur; Lac Sulphur in 
or Milk of Sulphur .—This preparation was known to Geber. 1 It is pre¬ 
pared by boiling together sublimed sulphur, one part; slacked lime, two 
parts; and water, eight parts. To the filtered solution is to be added a 
sufficient quantity of hydrochloric acid to precipitate the whole of the sulphur, 
which is collected aud dried in a stove. 

According to L. Gmelin, when sulphur, excess of lime, and water are 
boiled together, hyposulphite of lime is formed in solution along with a com¬ 
pound either of pentasulphuret of calcium and lime or of pentasulphuret of 
hydrogen and lime: 13CaO+12S=2(5CaO,CaS s ) + CaO,S 2 () 2 ; or 13CaO + 
128 + 2110=2 (GCaO, IIS 5 ) + CaO, S 2 0 2 . 

When hydrochloric acid is added to this solution, water, chloride of calcium, 
mid sulphur, are formed: 2 (5CaO, CaS 5 )+CaO, S 2 0 2 + 13HC1=13H0+ 

1:3(.’aCl +128; or 8 (GCaO, IIS 5 ) +CaO, S 2 0 2 +13HCl=13H0+18CaCl+ 

12S+2HO. 

Precipitated sulphur occurs in the form of a fine, soft, dull yellowish 
powder, with a greyish tint. It differs from sublimed sulphur in its fineness 
and softness, in its paler yellow colour, in its greyish tint, and its not being 
gritty between the teeth. Ik 

When submitted to microscopic examination, it is found to consist of very 
minute globules 2 or granules considerably smaller than the globules of sublimed 
sulphur ^sec fig. 59). No crystals or crystalline structure are perceptible. 

Fin. 59. Fig. CO. 



Microscopic appearance of pure precipi¬ 
tated sulphur. (The micrometer squares 
are equal to those seen i 8 figs. 58 and 


Microscopic, appearance of commercial 
(i. c. impure) precipitated sulphur, 
shewing the crystals of sulphate of lime 
(selenite). 


As found in commerce, precipitated sulphur usually contains water; and 
hence it has been called hydrate of sulphur. But both Bucholz and Bischoff 
have shewn, that when well dried it contains hardly a trace of water; and, 
therefore, that which, under ordinary circumstances, is contained in it, must? 
re § ar( * e( i as hygroscopic, so that the term hydrate is not applicable to it. 

I Invention of Verity, chap, vi. * 

Six of these globules were carefully measured for me by Mr. Jackson: their diameters (in parts- 
of an inch) were as follow's:— 


0 00042 <= 25 * 3-5 
0*0004 = J-yW 
000035 = ^ 
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0*00006 =* 





346 


INORGANIC BODIES.-#-Sum>hur. 


Berzelius says, that when melted it gives out a little sulphuretted hydrogen; 
and on cooling, resumes the yellow colour it had before it was boiled with the 
alkali. H. Rose 1 2 3 ascribes the paleness of precipitated sulphur to the presence 
of sulphuretted hydrogen, or probably of persulphuret (pentasulphuret) of 
hydllgen, IIS 5 . 

The precipitated sulphur of commerce is most extensively adulterated witli 
sulphate of lime. In its preparation, sulphuric acid has been substituted for 
hydrochloric acid, by which the product contains nearly two-thirds of its 
weight of crystallized sulphate of lime. Mr. Schweitzer 2 analysed a sample, 
and found its composition to be as follows:— ♦ 


Sulphate of lime . 50' 

Water of crystallization of ditto. 13’1 

Sulphur. -Ifi'J 

Lac sulphuris of the shops. 100 0 


This adulterated variety is paler than the pure preparation; and by reflected 
artificial light it has a glistening or satiny appearance, owing to the presence 
of the crystals of sulphate of lime. When submitted to microscopic exainina- 
tion it is found to consist of the granules or small globules of precipitated sulphur 
before mentioned, largely intermixed with crystals (see fig. 60). The adulte¬ 
ration is readily detected by subjecting the suspected preparation to heat in a 
crucible or on a fire shovel, -when the sulphur and water of crystallization are 
volatilized, leaving behind the anhydrous sulphate of lime. Or the sulphur 
may be dissolved out by oil of turpentine or liquor potassac. 

The effects, uses, and doses of this preparation, arc the same as those of 
sublimed sulphur. 

37* UNGUENTUM SULPHURIS, L. E. D. Sulphur or Brimstone Ointment. 
(Sublimed Sulphur, Siij. [3j., E.; lb.j., ]).]; Hog’s lard, lbss. [|iv., E .; 
lbiv., D.~] Mix them thoroughly together.—(The London Colleye adds of Oil 
of Bergamot, iqxx.) Extensively employed in scabies, porrigo, and other skin 
diseases. In scabies, it is to be applied every night until the disease is cured. 

4. UNGUEOTUM SULPHURIS COMPOSITUM, L. Compound Sulphur 
Ointment. —(Sulphur, lbss.; White Hellebore, powdered, 3ij.; Nitrate of 
Potash, 5j-; Soft Soap, 8 lbss.; Lard, lbjss.; Oil of Bergamot, iqxxx. Mix.) 
This is employed in the same cases as the preceding preparation, than which 
it is considered more efficacious, but at the same time more irritating. 

5. OLEUM SULPHURATUM; Sulphurated Oil ; Balsamum Sulphuris, or 
Balsam of Sulphur. In the London Pharmacopeia for 1824, this com¬ 
pound was ordered to be prepared by dissolving 1 part of Sublimed Sulphur 
in 8 parts of Olive Oil. The compound thus procured cannot be regarded as a 
mere solution of sulphur in oil, since the odour of hydrosulphuric add, which 
it possesses, proves that the oil has undergone partial decomposition : in fact, 
the heat to which the oil is raised in order to boil it, causes a chemical change. 4 

It is a dark reddish-brown viscid substance, having, an extremely unpleasant 
odour. Its local action is that of an acrid: its remote operation that of a 

1 PoggendorfTs Annalen, ilvii.; also Ftuirm. Centrat-Blattfiir 1839, fl. 441. 

2 British Annals of Medicine, vol. i. p. 618. 

3 For some remarks on the soft soap of the London Pharmacopoeia, 1836, used in the above pre¬ 
paration, see the article Sqpo. <- 

4 A mixture of equal parts of tallow and sulphur heated in a glass flask yields pure sulphuretted 

hydrogen (Reinsch, quoted by L. Gmolin). 
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stimulant, causing thirst and febrile heat. It has been supposed to possess 
expectorant and diaphoretic properties. It is applied to foul ulcers, and is 
employed internally in chronic pulmonary affections. The dose of it is from 
40 to 50 drops: but its unpleasant taste and smell almost preclude its use. 

6. SULPHUR VIVI1M Hone Brimstone or Sulphur Cabdllftium; 
Sulphur Griseum; Blank Sulphur or Sulphur nigrum. —This is a grey 
powder composed of sulphur and various impurities. It is the dregs remaining 
in the subliming pot after the purification of sulphur. When examined by the 
microscope it is found to differ both from sublimed sulphur and precipitated 
sulphur, and to consist of irregular broken particles. It has obviously been 
prepared by grinding. It is popularly supposed to be stronger than sublimed 
sulphur, and is in common use in various complaints as a substitute for the 
latter; but, its employment is dangerous on account of the occasional presence 
of arsenic. 

11. ACIDUM SULPHURICUM. - SULPHURIC ACID. 


Formula SO 3 . Equivalent Weight M 5. Equivalent Volume of Vapour 1 or 


History. —This acid appears to have been known to Geber as early as the 
seventh century. 2 In the state in which we usually meet with it in English 
commerce, it is usually denominated oil of vitriol. It was formerly called 
vitriolic acid (acidum vitriolic urn). 

Natural History.—I t is found in both kingdoms of nature. 

a. In Tins Inorganiskd Kingdom. —It is found in the waters of some volcanic regions, 

and is evidently produced by the comwistion 
of sulphur. The Rio Vinagre (Vinegar 
ltiver), which descends from the volcano of 
Purace in Colombia to Popay.m, has received 
its name from its acid properties, which it 
derives from being impregnated with sulphu¬ 
ric and hydrochloric acids. 3 Issuing from 
the crater of Mont Ida, in Java, is a river 
which also contains this acid. 

Dr. Thomas Thomson* states, that in 
Persia there is an earth so strongly impreg¬ 
nated with if, that it is used by the natives 
as an acidulous scasoner of food. 

This author also says, 6 that there are no 
less than twenty-seven sulphates (consisting 
of combinations of sulphuric acid with one 
or more bases) in the mineral kingdom. The 
most abundant of these is the sulphate of 
lime. The sour springs of Byron, Genesse 
county, ten miles south of the Erie canid, 
contain pure sulphuric acid. 6 

(3. In the Organized Kingdom. —The 
sulphates of lime, potash, and soda, havfe 

1 The sulphur vivum or quick sulphur of Pliny (xxxv. 50) was dug out of the earth. Pliny says 
it was transparent and greenish. 

" Thomson’s Sy.il. of Tnorg. Chm. vol. ii. p. 29. 

' A. de Humboldt, Vues des Cordilleras, p. 220. 

Mineralogy, vol. i. p. 75. 

“ Op- at. p. 77. 

Eaton, Quarterly Journal of Science, 1829, p. 200. 


Fig. 01. 



Cascade of Vinagre in Colombia. 
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been found in plants. 1 The sulphates of potash and soda are mentioned by Berzelius 2 as 
constituents of human urine. 

Manufacture op Oil of Vitriol. —This subject I shall consider under 
three heads :—1st, the substances employed; 2dly, the apparatus, or plant 
used; and 3rdly, the process. 

1st. Substances employed. —These are eight in number, viz.:— 

1st. Sulphur, S; or 2dly, Iron pyrites, EeS 2 . 

3d. Nitrate of potash, KO, NO 5 ; or 4thly, Nitrate of soda, NaO, NO*. 

5th. Sulphuric acid of sp. gr. T750: 110, SO 3 plus water. 

6th. Atmospheric air, consisting of about N 2 and 0. 

7th. Steam. 

8th. Water. 

The sulphur employed is that imported from Sicily. To check its com¬ 
bustion, it is sometimes mixed with earthy matter, and made into truncated 
pyramidal masses, which arc burnt in the usual way. Eor cheapness, 
pyrites is frequently substituted; but as it is frequently intermixed with 
arsenical pyrites, the oil of vitriol obtained by it is apt to be contaminated 
with arsenious acid. The pyrites used for the purpose is procured from 
the Isle of Sheppey, and various parts of the south and south-eastern coast of 
England, from Wicklow in Ireland, from the Cornish mines, and even from 
St. Lucia. The first, on account of its almost entire freedom from arsenic, is' 
the best. The Cornish pyrites is highly arsenical. 

The alkaline nitrate is employed to yield nitric acid. The manufacturer’s 
preference of the one nitrate for the other is founded on motives of economy. 
Eor eveiy cwt. of sulphur burnt about lOlbs. of nitre will be sufficient. 

2. Apparatus or plant. This consists of six parts, viz.:— 

1. The sulphur- or pyrites-burner. 

2. The nitrate pot. 

3. One or more leaden chambers or houses. 

4. Leaden concentration pans. 

5. Glass or platinum retort. 

The sulphur-burner (fig. 62, b; and fig. 68, a) is a kind of furnace, for 
the grate of which a stone hearth or iron plate, called the sole, is substituted, 
on which the sulphur is burnt. The construction of the pyrites-burner is 
somewhat different, and varies for different kinds of pyrites. It requires to 
have a fire-grate for the more abundant supply of air. The flue (fig. 63, f) 
of the sulphur or pyrites opens into the leaden chamber. 

The nitrate-pot or nan is of cast iron. In it the nitrate is decomposed by 
the sulphuric acid, n is placed in the bumerwhen required. 

The leaden chamber has the form of a parallelopiped. Its size varies 
according to the work it is required to do. To produce ten tons of oil of 
vitriol weekly, the chamber should have a capacity of 35,000 cubic feet; or a 
length of 187 feet, a breadth of 12-i- feet, and a height of 15 feet. 3 The 
bottom of it is covered to the extent of three or four inches with water acidu¬ 
lated with sulphuric acid. Sometimes there is a leaden antechamber to 
receive and mix the gases before their entrance into the larger chamber. 
Sometimes the leaden chamber is divided into two or three compartments by 
leaden curtains placed across it, as shewn in the following cut taken from 
Professor Graham’s Elements of Chemistry, vol. i. p. 324. 

1 Decandolle, P/ii/s. Yegel. p. 890. 

2 Trmie de Chim. t. 7mc, p. 393. 

8 Pharmaceutieal Times, Jan. 2, 1847. 
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a. Steam boiler. 

Section of furnace or burner. 
d and/. Leaden curtains suspended from roof of 
the chamber to within six inches of the floor. 
t>. Leaden curtains rising from the floor to within 
six inches of the roof. 


Leaden conduit or vent-tube for the dis¬ 
charge of uncondensible gases. It should 
communicate with a tall chimney to carry 
off these gases, and to occasion a slight 
draught through the chamber. 


Oil of Vitriol Clumber. 
9- 


These curtains “ serve to detain the vapours, and cause them to advance 
in a gradual manner through the chamber, so that the sulphuric acid is de¬ 
posited as completely as possible before the vapours reach the discharge tube.” 

Sometimes small chambers (see fig. 63, c, d), also containing water, or long 
tunnels, are appended to the larger chamber, from which they receive the 
escaping gases before they are allowed to pass out into the air. These cham¬ 
bers are intended to prevent loss in the process. 

In one manufactory which I inspected, the chambers communicated with 
each other through a double-necked stone' bottle, at the bottom of which was 
water. 


Fig. 03. 



Oil of Vitriol Manufactory. 


a - Sulphur-burner or furnace. 
t. first leaden chamber.— In the manufactory 
trom which the above sketch was "made, 
this chamber was 70 feet long, 20 feet 
wide, and 20 feet high; but the size varies 
considerably in different establishments. 

Second 1 .. , , 

<1. Third j 8maller leaden chambers. 

Steam boiler. • , 

/■ Flue-pipe or chimney of the furnace. 

9- Steam pipe. 


h. The flue or pipe conveying the residual gas 
from the first to the second leaden chamber, 
t. Pipe conveying the gas not absorbed in the 
first and second chambers into the third. 

k. The flue or waste pipe. 

l. Man-hole, by which the workmen enter the 

chamber whdh the process is not going 
on. 

m. Pipe for withdrawing a small portion of sul¬ 

phuric acid from the chamber, in order to 
ascertain its sp. gr. by the hydrometer. 
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The flue- or waste-pipe of the leaden chamber serves to carry off the resi¬ 
dual nitrogen of the air; but a portion of the binoxide as well as sulphurous 
acid also escape by it. 

The concentration pans are rectangular leaden pans set in brickwork over 
a fire; plates of iron or tiles, and sometimes a bed of sand, being interposed 
between the fire and the pan. 

The glass or platinum retort is also for the purpose of concentration. 
Platinum retorts, notwithstanding their great cost, are now usually adopted. 
Then price of course depends on their size. Mr. Parkes 1 had one which 
held thirty gallons, and cost about £300; but sometimes they are made so 
large, that they are worth £1000 each. The platinum is protected from the 
direct action of the fire by being set in an iron pot. 

8. The process. The process of the manufacture of oil of vitriol consists 
of four parts or stages— 

1. Tlie oxidation of sulplmr and its conversion into sulphurous acid. 

2. The oxidation of the sulphurous acid and its conversion into sulphuric acid. 

3. The concentration of the dilute sulphuric acid in leaden pans. 

4. The final concentration in platinum retorts. 

By combustion in the burner, the sulphur combines with atmospheric 
oxygen, and is converted into sulphurous acid gas: S + 0 2 =S0 2 . This 
passes by the flue-pipe into the leaden chamber. The entrance of air into 
the burner is regulated by a sliding door. 

The nitrate is placed in the nitrate-pot, and mixed with the proper quantity 
of sulphuric acid sp. gr. l - 750. The pot is then placed on the sole of the 
burner, so that the flames of the by ruing sulphur play beneath it. By the 
mutual action of the acid and the nitrate, an alkaline sulphate is obtained, 
and nitric acid vapour evolved. This is conveyed by the flue-pipe into the 
leaden chamber. Assuming nitrate of soda to be employed, the following 
equation represents the changes which occur in the nitrate pot: NaO, NO 5 + 
2(HO, SO 3 ) =Na0,2S0 3 -f 2II0,N0 5 . Part of the nitric acid vapour passes 
into the leaden chamber in the form of nitrous acid and oxygen. 

Steam is conveyed into the leaden chamber from a boiler. It serves at 
least two purposes: firstly, it causes the intermixture of the sulphurous acid 
gas and nitric acid vapour ; and secondly, it enables these two agents to re¬ 
act on each other. 

By the mutual reaction of sulphurous and nitric acid gases, aided by steam, 
sulphuric acid and nitrous acid are produced. S0 2 + N0 5 =S0 3 -f NO 4 . 

Products. 

1 eq. Nitrous Acid .. 46 
1 cq. Sulphuric Acid. 40 
86 86 

The condensed steam carrying with it the newly formed sulphuric acid, 
falls into the acidulated water at the bottom of the leaden chamber. 

According to Peligot, 2 the nitrous acid produced by the above reaction is 
converted by water into nitric and hyponitrous acids. 2N0 4 + H0=H0, 
N0 5 + N0 3 . The hyponitrous acid under the influence of more water 
becomes converted intd nitric acid and binoxide of nitrogen. 3N0 3 .+ HO= 

HO, NO 5 + 2N0 2 . The binoxide of nitrogen in contact with air absorbs 
* 1 
' Chew. Essays, vol. i. p. 535. 

2 Ann. t'/iini. et Phys. 3me ser. xii. 1844. 


Materials. 

1 eq. Nitric Acid .... 54 \\ £ »*£ 

I eq. Sulphurous Acid 32 ___ 
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oxygen and is converted into nitrous acid. NO 1 2 4- 0 2 =NO 4 ; and this, by the 
aid of water, is converted into hyponitrous and nitric acids as before.—Thus, 
according to Peligot, the sulphurous acid acts incessantly and exclusively 
on the nitric acid. 

If there be an insufficient supply of steam, a crystalline substance, 1 the bisulphate of 
the binoxide of nitrogen, is formed, NO 2 , 2SO 3 . When this comes in contact with water 
it is decomposed, hydrated sulphuric acid is l'onned, and binoxide of nitrogen gas escapes, 
causing effervescence: NO 2 , 2S0 3 + 2HO = NO 2 + 2(HO,SO :i ). 

This crystalline substance may readily be formed by conveying sulphurous acid gas into 
a tall jar, at the bottom of which a small quantity of colourless but concentrated nitric 
aoid is contained. Brown vapours of nitrous acid are evolved, sulphuric acid is formed, 
and the jar becomes lined with the crystalline matter, which dissolves with effervescence 
in water. 

Attempts have been made to manufacture oil of vitriol without the employment of nitric 
acid. Mr. Peregrine Phillips has proposed to convert sulphurous acid into sulphuric acid 
at the expense of the oxygen of the air, by mixing sulphurous acid with, an excess of air 
by u blowing apparatus, and carrying it through a tube filled with platinum sponge, or 
hulls of line platinum wire (Graham). More recently, Schneider 2 has proposed to substi¬ 
tute pumice for spongy platinum; and he states that, by means of it, oil of vitriol of sp. 
gr. 1 \S45 can be made without the use cither of leaden chambers or platinum retorts. 

When the liquid in the leaden chamber lias acquired a sp. gr. of about l - 5 
(1 *6 or T7, according to Mr. Farmer's statement to me), it is conveyed by leaden 
pipes into rectangular leaden boilers, where it is evaporated and concentrated 
until its sp. gr. is 1*70 (T75, Farmer); but in some manufactories this part 
of the process is omitte^ 

The final concentration is effected in the platinum retort. Here the acid 
is deprived of a further portion of its water, and acquires a sp. gr. of 1’845 ; 
it is drawn off by means of a platinum sypHbn into carboys. In this part of 
the process the acid is deprived of some sulphurous acid as well as water. 

Old method. —The old method of manufacturing oil of vitriol, and, indeed, 
one still followed in some places, consists in burning a mixture of eight parts 
of sulphur and one part of nitrate of potash (or nitrate of soda) on iron or 
leaden plates, either within the leaden chamber or in a furnace on the outside 
of it. 3 Fig. 64 is the ground plan of a manufactory of this kind. 

In this process, an equivalent of sulphur combines with two equivalents 
of atmospheric oxygen to. form one equivalent of sulphurous acid. Another 
equivalent of sulphur abstracts three equivalents of oxygen from one equi¬ 
valent of nitric acid of the nitrate, and thereby becomes sulphuric acid, which, 
with the potash of the nitre, forms an equivalent of sulphate of potash. 
One equivalent of binoxide of nitrogen is evolved by the decomposed nitric 
acid, and this, combining with two equivalents of atmospheric oxygen, becomes 
nitrous acid, which, aided by the presence of water, is converted into nitric 

1 Much difference of opinion has existed with respect to the nature of the crystalline matter which 
is occasionally formed in the leaden chamber of the sulphuric acid manufacturer. Davy (Elements 
"f Outmieal Philosophy , p. 276, 1812) regarded it as a compound of water, nitrous add , and sul¬ 
phurous acid. Dr. W. Henry ( Annals of Philosophy , new scr. xi. p. 368), and afterwards Gaultier 
ne Claubry {Ann. de Chim. et Phys. t. xlv. p. 284) submitted it to analysis. The latter found its 
min f° anhydrous sulphuric acid 65'59, hyponitrous add 23‘96, and water 1010. In 
lo39, Heinrich Rose (Pharm. Central-Matt far 18.39, S. 664) described a solid compound of 
a ”"ydrous sulphuric acid and binoxide of nitrogen-. 2SO® -f NO'. Adplphe Rose (ibid, fur 1840, 
j 4Sl l dist\ Journ. de Pharm. t. xxvii. p. 138) has shown, that the crystals which form in the 
eaden chamber consist of sulphuric acid, binoxide of nitrogen, and water. M. Provostave (Joum. 

s m 1 *" 1IV ’- P- 637) has also examined thid'crystalline matter. • 

3 Pharmaceutical Journal, vol. vii. p. 547, 1848. 

Parkes’s Chemical Essays, vol. i. 465. 
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and hyponitrouR acids, as before explained. The nitric acid oxidizes the sul¬ 
phurous acid, and converts it into sulphuric acid. 

Pig. 64 . ¥u: - 65 - 



Plan of an oil of vitriol mannfactori/. 

a, Rectangular leaden boiler. Tn.rnuee rjalhry for the distillation 

n, Leaden chambers. q/Jnmwy sal/dmnc and. 

K, Retort house. a. The fire-place. 

c , Leacbn jmmp for acid. ^ Chamber on each side oi inc fire- 

d. Water pump. place lor depriving the copperas (c r) 

of its water. 

Manufacture of hi mi no, Saxony, orNordhakusen Sulphuric Acid.— 
At Goslar, Nordhituscn, and other parts of Saxony, sulphuric acid is made 
thus:—Common sulphate of iron (copperas or preen a trio!) is deprived of 
its water of crystallization by heat, and then distilled in earthenware, tubular, 
or pear-shaped retorts contained in a gallery furnace (fig. 05). Some oil of 
vitriol is put into the earthenware receivers, to condense the dry sulphuric 
acid which comes over. Sesquioxide of iron (colcothar vel capvt ntorlumn 
vitrioli) is left in the retort.. . ....... 

Production of Anhydrous Sulphuric Acid. —By distilling the lummg 
or Nordhiiusen sulphuric acid from a glass retort into a dry and cold receiver, 
the vapour of the anhydrous acid passes over and concretes in the receiver. 
H0,2S0 3 =S0 3 +H(),S() 3 . . _ 

Properties, a. ot Anhydrous Sulphuric Acid. SO 1 .—It is a whit e crys¬ 
talline. solid, having very much the appearance of asbestos. Exposed to the 
air it attracts water, and flies off in the form of dense white fumes. It. melts 
at 66° F., and boils at from 104° to 122° F. (125° to 132°-8, Fischer). The 
sp. gr. of the liquid acid at 78° F. is 1-97. The apt gr. of its vapour is, ac¬ 
cording to Mitschcrlich, 3‘0, but this is probably too high. It does not 
redden litmus unless moisture be present. 

Its composition is as follows:— 

Atoms. Eg.Wt. PerCt. Berzelius. Vol. Sp. Or. 


-r* l i T ' 


Sulphur . 1 ... 16 40 .... 40-14 Sulphurous acid gas. 1 .... 2-2112 

Oxygen . 3_ 24 .... 80 59-86 Oxygen gas. 0-5 — 0 j5-8 

Anhydrous sulphuric acid.. 1.... 40 .... 100 .... 100 00 Sulphuric acid vapour.... 1 .... 2’7640 

/9. Of Nordhaeusen or Fuming Sulphuric Acid. HO, 2S0 3 .—This is usually 
a dark brown (from some organic matter) oily liquid, which gives out copious 
white fumes in the air. Its sp. gr. is about 1 -9. It is imported in stone bottles, 
having a stoneware screw for a stopper. When subjected to heat, it. gives 
out the vapour of anhydrous sulphuric acid: the residue in the retort resem¬ 
bles oil of vitriol. T{ie composition of fuming sulphuric acid is as follows: 

Atoms. Eq. Wt. Per Ct. Atoms. Eq. W- 

AnhydrouB sulphuric acid .. 2 .... 80 .... 89 88 1 or j Anhydrous sulphuric acid.... 1 40 

Water.'• 1 _ 9 _ 10-lij (Protohydrate sulphuric acid . 1 • 

Fuming sulphuric acid. 1 - 89 - 99'99 1 - 89 
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L. Gmelin says that it is to be regarded as a compound of one atom of 
water with several atoms of diy sulphuric acid,* or of common oil of vitriol 
with dry acid. 

It is often contaminated with sulphurous acid, selenium, earths, oxide of 
iron, and organic matter. When obtained by putting oil of vitriol into the 
receiver, as above mentioned, it is of course contaminated with all the impu¬ 
rities contained in the latter. 

y. on of vitriol, or Enguah Sulphuric Add— This is a colourless, trans¬ 
parent, inodorous, highly acrid, and corrosive liquid. It possesses the 
usual properties of a powerful mineral acid in a very eminent degree, 
such as reddening the vegetable blues, saturating bases, and displacing other 
acids. Its affinity for water is most intense; and by virtue of this, it absorbs 
aqueous vapour from the atmosphere, and chars animal and vegetable sub¬ 
stances. When mixed with water there is a mutual condensation, with the 
evolution of heat. Various substances when heated in sulphuric acid decom¬ 
pose it; they abstract oxygen and evolve sulphurous acid. This is the case 
with charcoal, organic substances, phosphorus, sulphur, and several of the 
metals, as copper, tin, and mercury. 

Exclusive of the fuming or Nordhausen sulphuric acid, there are, according 
to Graham, three hydrates of sulphuric acid, containing respectively one, two, 
aud three atoms of water to/one of dry acid. 

1. Monohydrate of sulphuric acid; oil of vitriol, sp. gr. 1*845; 
Acidum sulphuricum, L. E. D. HO, SO 3 . Dense and colourless, and of 
an oily consistence. Boils at 620°, and freezes at — 29°F. yielding often 
regular six-sided prisms of a tabular form. 

Atoms. liq. Wt. Per Cent. 

Real sulphuric acid. 1 40 81*6 

Water. 1 9 18*4 

Monohydrate of sulphuric acid 1 49 100*0 

The British Colleges fix the sp. gr. of the officinal pure sulphuric acid at 
1*846. 

2. Binhydrate of sulphuric acid; congelahle vitriolic acid; acid of 
sp.gr. 1*78 (Graham); sometimes called Eisol (ice oil). 2HO, SO 3 . Mr. 
Graham regards one of the atoms of water as basic, that is, combined as a base 
with the acid, the other as combined with this sulphate of water. He, 
therefore, arranges the symbols as follow: HO, S0 3 + HO. 

In cold weather, acid of this density readily freezes, and produces large, 
regular, hard crystals, whose form resembles that of carbonate of soda and 
selenite. Their freezing and melting point is about 45° F.; that is, 13° 
above the freezing point of water. If the density be either augmented or 
lessened, the freezing point is lowered. 1 Their sp. gr. is greater than 1*924. 
In the solid state, tins acid has been called frozen sulphuric acid. Its 
composition is as follows:— 

Atoms. Eq. Wt. Per Cent. 

Real sulphuric acid.. 1 . 40 ...... 68 97 

Water... ... 2 . 18 . 81*08 

'-"T* 11 —— * 

Binhydrate of sulphuric acid 1 ...... 68*. 100*00 

-. ,, - - -- i ■■■ ■ -- "■■!.>■■■■ . 

# 

Keir, Phil. Trans, vol. Ixxv iL 1787. 

2 A 


VOL. I. 
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3. Terhydrate of sulphuric acid; acid of sp. gr. l-632g(Graham). 3HO, 
SO 3 . Mr. Graham regards one of the three atoms of water as basic,_ and there¬ 
fore gives the following formula of the acid: HO, S0 3 +2H0. This acid 
is obtained by evaporating a more dilute acid in vacuo at 212°. It is in the 
proportions of this hydrate that sulphuric acid and water undergo the greatest 
condensation, or reduction of volume, in combining. 


Atoms. 

1% Wt. 

Per Cent. 

Real sulphuric acid . 1 

... 40 .. 

.... 697 

Water. 3 ... 

... 27 .. 

.... 40'3 

Terhydrate of sulphuric acid 1 ... 

... 07 ... 

.... 1000 


The following table, constructed by Dr. Urc, 1 shews the quantity of dry 
or real acid, and of oil of vitriol, in 100 parts of liquid acid. 


Specific 

Gravity 

Par cc 

utage 

Specific 

Gravity 

V 

Per ccntage 

Specific 

Gravity 

Per ccutage 

■ 

of Oil of 
Vitriol. 

of Pry 
Acid. 

of Oil of 
Vitriol. 

of Dry 
Acid. 

of Oil of 
Vitriol. 

1.8485 

81.54 

100 

1.5648 

54.63 

67 

1.2490 

27.72 

34 

1.8475 

80.72 

99 

1.5503 

53.82 


1.2409 

26.91 

33 


79.90 

98 

1.5390 

53.00 


1.2334 


32 

1.8489 

79.09 

97 

1.5280 

52.J8 


1.2200 

25.28 

31 


78.28 

96 

1.5170 

51.37 


1.2184 

24.46 

win 


77-46 

95 

1.5066 

50.55 

62 

1.2108 

23.65 

29 

1.8336 

76.05 

94 

1.4960 

49.74 

61 

1.2032 

22.83 

28 


75.83 

93 

1.4860 

48.92 

60 

1.1956 

22.01 

27 

18233 

75.02 

92 

1.4760 

48.11 

59 

1.1876 

21.20 

26 

1.8179 

74.20 

91 


47.29 

58 

1.1792 

20.38 

25 

1.8115 

73.39 

90 

1.4560 

46.48 

57 


19.57 

24 
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89 
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55 
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1.7870 
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87 
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54 

1.1480 
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21 
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86 
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53 
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85 
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84 
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51 
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83 
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50 
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13.86 

17 


60.80 

82 
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10 
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81 

1.3697 
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48 
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15 
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80 
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47 
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14 

1.6993 
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79 
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40 
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13 
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78 
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12 

iyi tDo? 

62.78 

77 

1.3345 
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44 
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61.97 

76 

1.3255 
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43 

1.0682 


10 


61.15 

75 
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1.0614 
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9 

1.6415 
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74 
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1.0544 
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73 
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32.61 
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1.0477 
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■9 

1.6204 
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72 

1.2913 


39 

1.0405 

4.89 

6 


67.89 

71 

1.2826 

30.98 

38 

1.0336 
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5 

1.5975 

57.08 

mm 

1.2740 


37 

1.0268 

3.26 

4 

1.5868 

56.26 

69 

1.2654 

29.35 

36 


2.446 

3 

1.5760 

55.45 

68 

1.2572 

28.54 
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Commercial oil of vitriol. (Acidum sulphurictnn venale.) The oil of 
vitriol of commerce is seldom so strong as that directed to he kept by the 
London College: moreover, it is not absolutely pure, being always con¬ 
taminated with lead, t and sometimes with other substances. Mr. Phillips 
states that its sp. gr. 5s generally about 1-8433, and then it is constituted 
•^ety nearly of t 4 


1 Journal of Science and Arts, vol. iv. p. 122, 1818. 
































































Characteristics and Purity op Oil op Vitriol. 


355 


, Atoms. Eq Wt. Per Cent. 

Real sulphuric acid. 1 . 40 78 

' Water. li . 11-25. 22 

Oil of Vitriol, sp.g. 18433... I . 31-25. 100 

The sp. gr. of the commercial sulphuric acid of the Edinburgh Pharma¬ 
copoeia is fixed at 1‘840,—that of the Dublin Pharmacopoeia, at 1*850. 

Characteristics. —Free sulphuric acid, as well as solutions of the soluble 
sulphates, yield, with a solution of the chloride of barium, or of nitrate of 
baryta, a heavy white precipitate ( sulphate of baryta), insoluble in water 
and in nitric or hydrochloric acid. If this precipitate be ignited with 
charcoal, it is decomposed, and converted into sulphuret of barium; which, 
on the addition of hydrochloric acid, evolves sulphuretted hydrogen, known 
by its odour, and its blackening paper moistened with solution of acetate of 
lead. 

A solution of a mlphomnate or double sulphate of the oxide of ethnle and a base, does 
not yield a precipitate on the addition of a soluble barvtic salt; but if the solution 
be boiled with nitric or hydrochloric acid, the sulphuric acid is set free, and may then be 
detected by a barytic salt. 

Sulphate of baryta is slightly soluble in oil of vitriol; but water precipitates it from its 
solution. 

Selenic acid yields with the barytic salts a white precipitate {seleniate of baryta), which 
is insoluble in nitric acid; but it is soluble in boiling hydrochloric acid, with the disengage¬ 
ment of chlorine and the conversion of the seleniate into a selenite. The seleniate, when 
ignited with charcoal, does not yield sulphuretted hydrogen on the addition of hydrochloric 
acid. 

Hydrofluosilicic acid yields with the barytic salts a white precipitate, almost insoluble 
in nitric and hydrochloric acids; but when heated with charcoal, and treated with hydro¬ 
chloric acid, the precipitate does not evolve sulphuretted hydrogen. 

A solution of chloride of barium or of nitrate of baryta, added to concentrated nitric or 
hydrochloric acid, gives rise to a precipitate (the solid cliloridc or nitrate), which is solu¬ 
ble in water. 

Sulphuric acid and the soluble sulphates produce, with a solution of acetate 
of lead, a white precipitate ( sulphate of lead), insoluble in dilute nitric acid, 
but soluble in hot concentrated hydrochloric acid. 

Free sulphuric acid may be distinguished from a sulphate by sugar. Coat 
a piece of porcelain with a solution of sugar. Then add the sulphuric acid, 
and heat by steam to dryness: the acid chars the sugar and produces a brown 
or black spot. 

If sulphuric acid be heated with organic matter, sulphurous acid is given 
out. This may be known by its odour, and by its occasioning the formation 
of the blue iodide of starch, when mixed with iodic acid and starch. Oil of 
vitriol reddens veratria, salicin, piperin, oil of bitter almonds, phloridzine, &c. 

Purity.— Commercial oil of vitriol is seldom quite pure. It may contain 
excess of water, by which its sp. gr. is lowered. It then more readily freezes 
hi cold weather. It may contain hydrochloric acid, from the use of impure 
nitrate. Frequently an oxide of nitrogen (binoxide, or hyponitrous or nitric 
acid) is present. Oxide of lead combined with sulphuric acid, or sulphate 
of lead, is usually present. It is derived from the leaden walls of the cham¬ 
bers. Arsenious acid isnotunfrequently present, when the oil of vitriol has 
been obtained by the combustion of pyrites. Organic matters (from cork, 
straw, &c.) are often present. 

The preceding are by no means infrequent impurities. But, in addition, 
the presence of several others has been signalised; as selenium, lime, mag- 
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nesia, titanium, and the oxides of zinc, tin, iron, copper, and mercury. 
Some of them have been found, not in solution, but as a deposit (L. Gmelin). 

Commercial acid, when genuine, should never have a sp. gr. greater than 
18455; when it is denser,'we may infer sophistication or negligence in the 
manufacture (Brando). 

According to the London College, good oil of vitriol possesses the follow¬ 
ing characters:— 

It is free from colour. Its specific gravity is 1*845. What remains after the acid has 
been distilled to dryness, does not exceed the four-hundredth part of its weight. Diluted 
sulphuric acid is scarcely coloured by hydrosulphuric acid. 

The Edinburgh College gives the following characters of it:— 

“Density IS 10, or near it; colourless; when diluted with its own volume of water 
only a scanty muddincss arises, and no orange fumes escape.” 

Oil of vitriol, when pure, is colourless ; when it contains organic matter, 
it is more or less coloured, brownish or black. 

Sulphate of lead may be detected by diluting the acid with either water or 
rectified spirit: in either case the sulphate is separated. The “muddiness” 
referred to by the Edinburgh College is due 1o this; as well as the milkiness 
which the addition of spirit to the acid occasions. If sulphuretted hydrogen 
be transmitted through the diluted acid, it usually occasions a very slight dis¬ 
colouration only (suiphnret of lead). 

A solution of the protosnlphate of iron detects the binoxidc of nitrogen, 
nitrous acid, or nitric acid, by the reddish brown or brownish black colour 
which it gives rise to, “ if a sufficient, quantity of pure sulphuric acid be added 
to the liquid to be examined” (A. Rose). The solution should be poured 
over the suspected acid contained in a tube. A reddish, or brownish, or 
greenish brown colour is produced at the time of contact of the two liquids. 
Binoxidc of nitrogen gives a greenish brown tinge to a solution of the proto¬ 
sulphate of iron. If either nitrous Or nitric acid be present, a portion of 
protoxide is converted into sesquioxide of iron, with the evolution of binoxidc 
of nitrogen, which is absorbed by some of the unaltered protosnlphate of iron, 
to which it communicates a brownish tinge. Permanganate of potash is an 
excellent test for binoxidc of nitrogen or nitrous acid in sulphuric acid diluted 
with about six parts of water. If either of these substances be present, the 
permanganate is decolorised. This effect is not produced by the presence of 
pure nitric acid in diluted sulphuric acid. Hence it distinguishes binoxidc 
of nitrogen and nitrous acid from nitric acid. 

Oil of vitriol which has been manufactured from iron pyrites is frequently 
contaminated with arsenic, mostly as arsenious acid; but sometimes in part 
also as arsenic acid. 1 Dr. G. 0. Rees 2 found 22"58 grains of arsenious acid 
in twenty fluidounces of oil of vitriol; and Mr. Watson 3 states that the 
smallest quantity which he has detected is 35 grs. in twenty fluidounces. 
1 have seen on the sides of the bottle containing arsenical sulphuric acid a 
deposit of crystallized arsenious acid. If zinc be added to the arsenical sul¬ 
phuric acid diluted with four or five times its volume of water, hydrogen, 
mixed with arseniuretted hydrogen, is evolved (see Arsenious Acid). 

1 WaeVcnrodcr, Byfihner'atJlepert. Bd. xlvii. p. 337, 1834. 

2 London Medical GaseUc for Feb. 5, 184]. 

8 Ibid, for Feb. 1841. Mr. Watson states, tha^a man had nearly lost his life in consequence of 
the inhalation of arseniuretftd hydrogen, produced in the manufacture of hydroohloric acid, by the 
diluted, unpurified pyrites, sulphuric acid acting upon the iron retort employed. 
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Sulphuretted hydrogen transmitted tlirough the diluted arsenical sulphuric 
acid, converts the arsenious acid, AsO 3 , into orpiment, AsS 3 , which falls as a 
yellow precipitate. Very minute quantities of arsenic may be detected by 
diluting the sulphuric acid with water, supersaturating with carbonate of 
potash, filtering to separate the deposited sulphate of potash, and washing 
with a little water, evaporating, supersaturating with hydrochloric acid, and 
transmitting sulphuretted hydrogen through the liquid (L. Gmelin). If the 
arsenical sulphuric acid be diluted with water, and accurately saturated with 
ammonia, it yields, with nitrate of silver, a yellow precipitate, if arsenious acid 
only he present, but a reddish precipitate if there be also arsenic acid 
(Wackenroder). 

Rectification. —In order to free the oil of vitriol of commerce from its fixed 
impurities, it must be subjected to distillation. The acid obtained by this process 
is called rectified, distilled, depurated, or purified oil of vitriol. To prepare 
the aridum sutphuricnmpnrmn, E. 11., the Edinburgh College states that— 

“ !f commercial sulphuric acid contain nitrous acid, heat eight fliiidouuoes of it with 
lull ween ten and fifteen grains of sugar, at a temperature not quite sufficient to boil the 
acid, f ill the dark colour at first produced shall have nearly or altogether disappeared. 
This process removes nitrous acid. Other impurities may be removed by distillation; 
which, on the small scale, is easily managed by boiling the acid wilh a few platinum cldps 
in a glass retort, by means of a sand-bath or gas-flame, rejecting the first half ounce.” 

The College gives the following characters of the pure acid:— 

“Density ISIS; colourless; dilution causes no muddiuess; solution of sulphate of iron 
shows no reddening at the line of contact when poured over it.” 

The Duhtin College. orders of Commercial Sulphuric Acid, lbj. Pass the acid into a 
retort of flint glass, attach a receiver of the same kind, and with the junctures of the 
vessels left (men, let heat be applied to the retort until one-twelfth part of the liquor shall 
have, distilled over; this, as it contains water, should be rejected. The receiver being 
again applied, the residuum is to be redistilled to dryness. A few slips of platina passed 
info the acid in the retort will restrain f lic ebullition, winch otherwise, would be too 
violent. The specific gravity of this acid is to the specific gravity of distilled water as 
1X45 to 1000. Lot this acid be kept in well-closed vessels. 

Mere distillation will not produce an absolutely pure sulphuric acid, since 
the volatile impurities, as nitrous acid, will also pass over. The sugar 
employed to destroy the latter (nitrous acid), also decomposes a portion of 
sulphuric acid, and evolves sulphurous acid, which is not entirely removed by 
the subsequent part of the process. 

Physiological Effects, a. On Veyetahles. —In the concentrated state, 
sulphuric acid chars the parts of plants to which it is applied. In ihe dilute 
form, it destroys vegetables in a few hours. 1 

& On Animals generally. —The action of sulphuric acid on animals 
generally, is precisely the same as that on man. Thrown into the veins of a 
dog, Orfila found that it coagulated the blood, and caused immediate death. 2 

y. On Man. —Diluted sulphuric acid is a thirst-quenching, refrigerant 
span,-emic (see ante, pp. 170 and 197). It sharpens the appetite, checks 
profuse sweating, and, not unfrequently, reduces the frequency and volume of 
the pulse. Under its use, the milk of nurses frequently acquires a griping 
quality. The effects of the acids on the urine have been already folly discussed 
(see ante, p. 173). • 

After the use of the acid for a few days, especially if it be exhibited in full 
—________.*_ 

1 Mareet, in De Candolle's 1‘hjja. Veget. p. 1345. 

= Toxicologie Generate. 
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doses, patients frequently complain of abdominal pain and griping. If its use 
be persevered in, these effects augment, heat and pain in the throat and 
stomach are experienced, the digestive functions are disturbed, and sometimes 
purging with febrile symptoms occurs. 

The chemical changes presented by the acids in the alimentary canal have 
been already noticed (see ante, p. 171). 

The concentrated sulphuric acid is a powerful corrosive or escharotic (see 
ante, p. 157). It abstracts and unites with water and bases contained in 
the tissues and secretions, coagulates albuminous liquors, combines yith 
albumen, fibrine, and mucus, and darkens the colouring matter of the blood. 
If its action be carried further it dissolves and decomposes the organic con¬ 
stituents of the tissues, charring or carbonizing them. 

The parts to which the acid is applied become, in the first place, white by 
the formation of sulphate of albumen. This effect is seen both in the cuticle 
and the cornea. By the more prolonged action of the poison, they assume a 
brownish or blackish appearance. Black spots are frequently observed in 
the stomachs of those who have swallowed the acid ; and in the surrounding 
parts the blood is usually coagulated in the: blood-vessels. Such are the 
topical chemical effects of this acid. But besides these there are other pheno¬ 
mena of a local nature which may be denominated vital, since they depend on 
the reaction of the living parts (see ante, p. 91). I refer now to those indi¬ 
cating the production of inflammation in the tissues in the immediate neigh¬ 
bourhood of those destroyed. 

When strong sulphuric acid has been swallowed, the symptoms of poisoning 
are the following:—Alteration, or even destruction, of the soft parts about 
the mouth; burning pain in the throat, stomach, and bowels ; frequently 
alteration of the voice, from the swelling and disorganization of the parte 
about the larynx ; breath fetid, from the decomposed tissues; constant and 
abundant vomitiug of matters, which may be bloody or otherwise, but wliich 
effervesce by falling on a marble hearth; bowels variously affected, sometimes 
constipated, though usually purged, the stools being bloody. The constitu¬ 
tional symptoms are principally those arising from depression of the vascular 
system: thus the pulse is frequent and irregular, feeble, often imperceptible; 
extremities cold; great feebleness, or even fainting, with cold sweats. The 
same constitutional symptoms are observed when the stomach is wounded or 
ruptured (see ante, p. 114). One remarkable characteristic is, that the 
mental faculties are usually unaffected, even up to a few minutes before 
death. 

Not unfrequently the acid fails to produce speedy death from corrosion and 
inflammation, but gives rise to a peculiar organic disease of the stomach and 
intestines, of which the patient slowly dies, sometimes after several months’ 
suffering. 1 

Uses. —Sulphuric acid, properly diluted, may be administered in felrlle 
diseases, as a refrigerant, to diminish thirst and preternatural heat; though, 
in most of these cases, the vegetable acids are to be preferred. In the latter 
stage of lover considerable benefit is sometimes gained by the use of a vegetable 
bitter (as calumba or cinchona) in combination with the diluted sulphuric 

■ J For farther informationrespectiuj, the topical action of sulphuric acid, the reader may consult 
(besides Dr. Ohristison’s Treatise oh JPoisous) the observations of Dr. R. D. Thottison, in the 
Alhetueum for 1810, pp. 779 and 798 ; Lancet for 1836-7, vol. i. p. 108 ; and Mr. A. S. Taylor, in 
Guy's Hospital Reports , vol iv., and his work On 1‘oisons, bond. 1848. 
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acid. To assist the appetite and promote digestion, it is administered to 
patients recovering, from fever. To check profuse sweating in pulmonary 
and other affections, whether phthisical or not, it is sometimes a valuable 
agent. No other remedy is so efficacious in relieving colliquative sweatings 
as this. In hemorrhages, as those from the nose, lungs, stomach, and uterus, 
it is commonly administered as an astringent, but it is obvious that it can only 
act as such when it can come in contact with the bleeding surface, as where 
it is administered in hemorrhage from the stomach. In hemorrhage from the 
nose, lungs, and uterus, its efficacy is, therefore, doubtful. So also in purpura 
hsemorrhagica it is given with the same intention; but though I have several 
times employed it, I have not observed any evident benefit derived therefrom. 
In those forms of lithiasis attended with phosphatie sediments in the urine, 
the mineral acids are resorted to as acid lithies (see ante, p. 256); but as 1 
have before explained (see ante, pp. 171-178) these acids cannot enter the 
blood except in combination with bases, and they are eliminated from the 
kidneys also in combination. If, therefore, they acidify the urine it is only 
indirectly, and by their action on the digestive and assimilating organs. The 
sulphuric is preferred to the hydrochloric acid, since it can be continued for a 
longer period without occasioning gastric disorder. In skin diseases, espe¬ 
cially lichen, prurigo, and chronic nettle-rash, it is sometimes highly service¬ 
able. No remedy is so successful in relieving the distressing itching, formi¬ 
cation, and tingling of the skin, as diluted sulphuric acid taken internally, 
in those forms of dyspepsia connected with an alkaline condition of the 
stomach, as in pyrosis, the sulphuric has been found to succeed better than 
hydrochloric acid. 1 

As a local agent, sulphuric acid is employed as a caustic, irritant, or astrin¬ 
gent. As a caustic it has no advantage over many other agents, except that 
which arises from its liquid form, which, in most cases, renders it disadvan¬ 
tageous. Tor example, the difficulty of localizing it would be ah objection to 
its employment in the production of an issue, but would be an advantage in 
applying it to wounds caused by rabid animals or poisonous serpents, since 
the liquidity of the acid enables it to penetrate into all parts of the bites. In 
entropium, or that disease in which the eyelid is inverted, or turned inwards 
upon the eye, this acid has been applied as a cahstic to destroy a portion of 
the skin, so that by the subsequent cicatrization' the lid may be turned out¬ 
wards. This plan of treatment has been practised successfully by several 
eminent oculists, among whom I may name Mr. Guthrie and Mr. Lawrence. 
So also in ectropium, in which the lid is everted or turned outward, 
Mr. Guthrie has applied the concentrated acid to thd inner side of the everted 
lid with advantage. An ointment containing sulphuric acid has been em¬ 
ployed as a rubefacient in paralysis, and in the second stage of inflammation 
of the joints, when the violence of the disease has subsided; as a styptic to 
wounds, to suppress hemorrhage from numerous small vessels; and as a cure 
for scabies. Lastly, this acid, properly diluted, is employed as an astringent 
gargle in ulcerations of the mouth and throat; but after using it the mouth 
should be well rinsed, to prevent the action of the acid on the teeth. 

Administration. —Lor internal use we generally yiake use of the diluted 
sulphuric acid, or the elixir of vitriol. 


1 l)r. R. D. Thomsou, British Annals of Medicine, March 31, 1837. 
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Antidotes.— In cases of poisoning by sulphuric acid, the antidotes are 
chalk, whiting, or magnesia, suspended in water. In the absence of these, 
soap-suds, infusion of wood-ashes, weak solutions of the alkaline carbonates, 
white of eggs, gelatine, milk, oil, or iu fact any mild diluent, should be 
immediately administered (see ante., p. 160). The subsequent treatment is 
that for gastro-enteritis. External parts burnt with oil of vitriol should be 
washed with a solution of soap or simple water. 


i. ACIDIIM SULPHURICUM DILUTUM, L. E. D. Diluted Sulphuric Acid; 
Spirit of Vitriol, or Spirit us Vitrioli tenuis ; Vitriol to clean Copper, 
(Sulphuric Acid, fgiss. [fjj. E.; one part, D .]; Distilled Water, f^xivss. 
[f 3xiij., E .; seven parts, I).} Add the acid to the water gradually, and mix. 
When the acid and water are mixed, condensation ensues, and heat is 
evolved).—The white precipitate which forms is sulphate of lead. It is much 
to be regretted that the formula) of the British colleges, for the preparation of 
this acid, should not have been uniform. 

According to Mr. Phillips, the sp. gr. of this dilute sulphuric acid, 
Ph. Load., is 1T1; and a fluidrachni of it contains nearly 10 grains 
[9-46 grs.] of strong acid [or about 7‘7 grains of real acid], and will saturate 
28 grs. of crystallized carbonate of soda. A fluidouhee of this acid will, 
therefore, weigh 485'6 grs. 


Jig weight. 


Anhydrous sulphuric acid. 12'73 

Water . 87’27 


Acidum sulphuricum dilutuin, Ph. L.. lOO'OO 


Bg weight. 


Strongest oil of vitriol . j.5’6 

Water. 84r4 


Acidum sulphuricum dilutum, Ph. L... 100 0 


The density of the Edinburgh diluted sulphuric acid is P090. The com¬ 
parative strengths, by weight, of the Edinburgh and London preparations, are 
as 100 to 78 : by volume the difference is still greater. 1 The dose of diluted 
sulphuric acid is from iqx. to iqxxx. or iqxl., diluted with two or three table¬ 
spoonfuls of some mild liquid. A most convenient preparation of it is the 
compound infusion of roses (Inf mum Rom Compositum). It may also be 
exhibited in conserve of roses. 


2. ACIDUM SULPHURICUM AROMATICUM, E. D. Aromatic Sulphuric 
Acid; Elixir of Vitriol, or Acid Elixir of Vitriol .—(The Edinburgh 
College orders of Sulphuric Acid (commercial) f jiijssj Rectified Spirit, Oiss.; 
Cinnamon, in moderately fine powder, Jjiss .; Ginger, in moderately fine 
powder, 3j. Add the acid gradually to the spirit; let the mixture digest at a 
very gentle heat for three days in a closed vessel; mix the powders, moisten 
them with a little of the acid spirit, let the mass rest for |welve hours, and 
then put it into a percolator, and transmit the rest of the acid spirit. This 
preparation may also be made by digesting the powders for six days in the 
acid spirit, and then straining the liquor.)—(The Dublin College orders of 
Rectified Spirit, Qij. [wine measure] ; Sulphuric Acid, by weight, 3vj. Add 
the acid to the spirit gradually': digest the mixture in a closed vessel with an 
inferior heat, for three days; then add of Cinnamon bark, bruised, §iss.; 
Ginger root, bruised, Digest the mixture again for six days; and, lastly, 
filter through paper placed in a glass funnel.) —When oil of vitriol and reeti- 

___-- . £ -------- 

1 Air. 11. Phillips, London. Medical Gazette, Aug. 3, 1839, p. 689. 
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fieri spirit are digested together, bisulphate of the oxide of ethule, C 4 II 6 0 2 , 
2803—AeO, S0 3 + H0, SO 3 , (formerly called sulphovinic acid) is produced. 
The late l)r. Duucan, junior, 1 ascertained “that not a particle of gas is 
evolved by the mixture of alcohol and sulphuric acid in the proportions indi¬ 
cated.” It is employed as. an agreeable substitute for the diluted sulphuric 
acid; and is administered in the same doses. In a case of poisoning by tea 
drachms of this preparation, the symptoms were those of local irritation, with 
vomiting and purging of blood. The patient recovered. 2 Its uses are the 
same as the acid before mentioned. Dose, twenty drops thrice daily. 

3. UNGCENTUM ACIDI SULPHURICI, D. Sulphuric Acid Ointment.— 
(Sulphuric Acid, 5j.; Prepared Hog’s Lard, sj Mix). The ingredients 
should be mixed in a glass or earthenware mortar. The precise changes 
which sulphuric acid effects on lard have not been studied ; they are most 
likely analogous to those effected by the acid on olive oil. The sulphuric 
acid unites with the oxide of glycerule of the lard to form bisulphate of the 
oxide of glycerule, 0 6 H 7 0 5 , 2S0 3 + aq., and the fatty acids which are in conse¬ 
quence set free unite with some sulphuric acid. This ointment is *of a buff 
colour. It is a powerful stimulant, and has been employed in paralysis, 
hemorrhages, and scabies, as before mentioned. 


12. ACIDUM SULPHUROSUM.-SULPHUROUS ACID. 

Formula SO 3 . 'Equivalent Weight 32. Equivalent Volume 1 or 

History. —Homer 3 mentions sulphur fumigations. Stahl, Scheele, and 
Priestley, xvere the first to submit this acid to an accurate examination. It 
has been termed phlogisticated sulphuric acid, or volatile sulphuric acid. 

Natural History. —It escapes from the earth, in a gaseous form, in the 
neighbourhood of volcanoes. 

Preparation. —For chemical purposes it is prepared by mixing two parts 
of copper filings or mercury with three parts of strong sulphuric acid, apply¬ 
ing heat, and collecting over mercury. The results are—sulphate of copper 
or bipersulphate of mercury and water and sulphurous acid, Cu + 2 (HO,SO 3 ) 
= Cu0,S0 3 + 2 HO + 2S0 2 . 

For medicinal purposes, however, it is rarely, if ever, necessary to procure 
it in this way. By the combustion of sulphur in atmospheric air this gas is 
readily obtained; and when we are about to employ it, either aaadisinfectant 
or as a vapour bath, this method is always followed. S-f 0 2 =S0 2 . 

Properties, a. Of the gaseous acid .—At ordinary temperatures and 
pressures it is a colourless and transparent gas, and has a remarkable and 
well-knowm odour—that of burning brimstone. It is neither combustible nor 
a supporter of combustion. It reddens litmus and bleaches some colouring 
matters, especially infusion of roses, but the colour i3 restored by sulphuric 
acid. It is irrespirable, and has a sp. gr. of 2f-2. It readily dissolves in 
water: recently boiled water takes up 33 times its volume of this gas. 
-—_>--- 

1 Supplement to the Edinburgh Dispensatory, j). 175. Ediub. 1829. 

2 London Medical Gazette, vol. fcv. n. 941. > 

3 Iliad, xvi. 228. 
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The solution {aqua acidi sulphurosi) was formerly called spirit of sulphur 
by the bell (spiritus sulphuris per campanam), on account of the method 
of procuring it. 

(3. Of the liquid acid. —Obtained by subjecting the gaseous acid to the 
united influence of cold and pressure. It is a limpid liquid, having a sp. gr. 
of 1*42, Faraday (P45, Bussy). It boils at 14° F. It dissolves bitumen. 

y. Of the solid acid. —Liquid sulphurous acid becomes a crystalline, 
transparent, colourless body at —105° F. 

Characteristics. —This acid is readily known by its peculiar odour—that 
of burning sulphur. If the puce-coloured or binoxide of lead be added to it, 
the white protosulphate of lead is formed. An aqueous solution of this acid, 
mixed with iodic acid, deoxidizes the latter, and sets iodine free, which may 
be recognised by its producing a blue colour with starch. It decomposes 
sulphuretted hydrogen, causing the precipitation of sulphur, and reduces 
solutions of gold. A solution of an alkaline sulphite causes, with a soluble 
salt of barium, a white precipitate ( sulphite of baryta). The sulphites 
evolve sulphurous acid by the action of strong sul¬ 
phuric acid. 

Composition. —If 16 parts by weight of sulphur 
be burned in one volume or 16 parts (by weight) of 
oxygen gas, we obtain one volume or 32 parts (by 
weight) of sulphurous acid gas. 

The composition of this substance may, therefore, be thus expressed:— 


Resulting 

Constituents. Compound. 


1 eq. 

1 sq N.v — lfi| 

Oxygen 
--16 



1 eq. 
Sulphu¬ 
rous Acid 
=. 32 


Atoms. 

Sulphor ... 1 

Oxygen . 2 

Sulphurous acid ... 1 


Eq. Wt. Per Cent. Berzelius. 

16 . 50 49968 

16 . 50 50-082 

32 . 100 100000 


Pol. 

Sulphur vaponr .. £ 

Oxygen gas. 1 

Sulphurous acid gas. 1 


Physiological Effects, a. On Vegetables. —It is a most powerful 
poison to plants, even in very minute quantities. 1 

0. On Animals generally. —The effects on animals have not been ex¬ 
amined, but they are probably those of an irritant and asphyxiating agent. 

y. On Man. —Applied to the skin, this acid gas causes heat, pain, and 
itching. If an attempt be made to inhale it in the pure state, it excites 
spasm of the glottis. (See ante, p. 113.) Diluted with air, it may bp taken 
into the lungs, and there acts as a local irritant, causing cough, heat, and pain. 

Uses. —It has been used as a disinfectant, as a remedy for the cure of itch, 
and as a nasal stimulant in syncope. 

As a disinfectant it is mentioned by Homer. The mode of using it for 
this purpose is very simple. A pot containing burning sulphur is introduced 
into the room or place to be fumigated, and the doors and windows carefully 
closed. 

As a remedy for itch, baths of sulphurous acid gas are mentioned by 
Glauber in 1656. They are commonly termed sulphur baths, and may be 
had at most of the bathing establishments of the principal towns of this 
chantry. At the Hopjtal St.-Louis, in Paris, a very complete apparatus for 
the application of this remedy in diseases of the skin has been erected by 


1 ChristiaoD, On Poisons, 8d edit. p. 750. 
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D'Arcet. 1 It is a kind of box, inclosing the whole body, with the exception 
of the head. The sulphur is placed on a heated plate in the lower part of the 
box. Proin ten to twenty baths, or even more, are requisite for the cure of 
itch. “Sulphurous fumigations,” says Eayer, 2 “which are employed in 
some hospitals, are not attended with expense, leave no unpleasant smell, and 
do not soil the linen ; but the long continuance of the treatment necessary to 
relieve the disease, more than counterbalances these generally insignificant 
recommendations.” There are various other diseases of the skin in which 
baths of sulphurous acid have been found more or less successful, such as 
clironic eczema, lepra, psoriasis, impetigo, and pityriasis. 3 

As a stimulant in syncope or asphyxia, this gas has been recommended 
by Nysten. It is readily applied by holding a burning sulphur match under 
the nose. _ 4 

Antidotes. —When sulphurous acid gas has been inhaled, the patient 
should be made to respire the vapour of ammonia. A few drops of the 
solution of tins substance should be swallowed. 


13. Aciduxn Hydrostilphuricum. — Hydro sulphuric Acid. 


Formula HS. Equivalent Weight 17. Equivalent Volume 1 or 


Sulphuretted, hydrogen (hydrogenium mlphuratum ) ; Uydrothion {Bsiov, sulphur) ; Hydro- 
Humic add ; Hepatic air (Her hepaticus). —Discovered by Scheele in 1777, though Meyer 
and Euellius had previously observed it. it is an ingredient in the sulphurous waters 
(see ante, p. 298); its origin in these cases being probably referable to the action of 
water or watery acids on metallic sulphurets. In marshy and stagnant waters, and in 
common waters which have been bottled, it is frequently produced by decomposition of 
sulphates (especially gypsum) effected by putrescent organic matter (see ante, p. 69). 
Many sulphuretted organic matters evolve it during their decomposition, as eggs, night- 
soil, &c. 

It is usually obtained by the action of dilute sulphuric acid on protosulphuret of iron, 
110,S0 3 +FcS=HS + FeO,S0 3 ; or by the action ot hydrochloric acid on black sulphuret 
of antimony, 31IC1 + SbS 3 =31IS + SbCl 3 . 

it is a colourless, transparent gas, having the odour of rotten eggs, and a sp. gr. of 
117. It rcddenflitmus, and burns in the air with a bluish flame, the deposition of 
sulphur on the sides of the glass vessel in which it is burned, and the disengagement of 
sulphurous acid. It blackens white lead and solutions of the salts of lead, copper, and 
bismuth. When mixed with 20,000 vols. of air, hydrogen, or carburettcd hydrogen, its 
presence may be detected by the discolouration it effects in white lead mixed with water 
:uil spread on a card. Under a pressure of 17 atmospheres at 50° 3?., the gas condenses 
into a limpid liquid, whose sp. gr. is about 0‘9. This liquid freezes at —122° F., and 
forms a white, crystalline, translucent substance.—Hydrosulphuric acid consists of 16 
parts, by weight, of sulphur to 1 of hydrogen. 

in chemical investigations, hydrosulphuric acid is important and valuable both as a test 
and as a separating agent, in toxicological inquiries, therefore, it is in common use (see 
the article Arsenious Acid). 

It is a poison to both plants and apimals when diffused through the air in which they 

1 Description des Apparcils it Fumigations etablis sur ses Dessins a I’lISpilat Saint-Louis en 1814, 
el snecessivemmt dans plusieurs Hdpitaux de Fans, pour le Traitment des Maladies de la Feau, 
I'aris, 1818. 

Treatise on. Diseases of the Skin, by Dr. Willis, p. 347. 

For further information on this subject, consult Memoire et Rapports sur les Fumigations 
Sutfureuscs, par J. C. Gales, 1816; Observations on Sulphurous Fumigations, by W. Wallace; 
An. Essay on Diseases of the Skin, by Sir A. Clarke. 
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are placed. Curiously enough, however, the vegetation in the neighbourhood of sulphu¬ 
rous springs is usually luxuriant; so that it would appear to act beneficially when placed 
within reach of the roots of plants.’ 

The respiration of the undiluted gas proves fatal to animals. It becomes absorbed, 
blackens the blood, and destroys the powers of life. It. probably acts as a chemical 
agent on the blood: Liebig thinks it converts the iron of the blood into a sui- 
phuret. MM. Thenard and Dupuytrcn stai.c, that air which contains W& th of this 
gas destroys a bird in a very short time: that which contains yjjjth kills a dog, and 
that a horse dies in an atmosphere containing 2 Ljth part of it. But these statements 
are probably exaggerated; for rats and other vermin live in large numbers in drains 
and sewers which are contaminated with this gas: (according to Gaultier de Claubry, 
these localities contain from two to eight per cent, of it.) On man it acts, when inspired, 
most injuriously. In the undiluted state it would probably prove fatal. When 
moderately diluted, its respiration causes immediate insensibility, with depression of all 
the powers of life. Still more diluted, it causes convulsions; and when air is but slightly 
contaminated witli it, it causes nausea or sickness, debility, and headache. Various ill, 
or even fatal effects produced by emanations from decomposing organic matters, and 
which have been loosely ascribed to sulphuretted hydrogen, may be in part owing to 
other gaseous substances (see ante , p. 1(12) at present undistinguished by their chemical 
or, in some eases, even by their sensible properties. Pareut-Duclnttclet says that work¬ 
men can breathe with impunity an atmosphere containing T £ s th of sulphuretted hydrogen: 
he himself has respired, without serious symptoms, air containing of it.—it deserves 
especial notice that this poison is less active, when applied to any other part of the body 
(even, according to Orfila, when introduced into the jugular vein) than when respired. 
That its activity is very considerably less when ini rod need into the alimentary canal, 
must be very obvious when we consider the freedom and impunity with which sulphu¬ 
retted waters are drank, and the fact that sulphuretted hydrogen is frequently developed 
in the intestinal tube without any known ill effects. Before its absorption from the 
alimentary canal, it probably undergoes some chemical change—perhaps forms with the 
soda of the bile sulpnurct of sodium and water (see the article Sulphurosa, p. ISIS). 

Sulphuretted hydrogen gas has been employed in medicine ; but its use requires great 
caution. The inhalation of air slightly impregnated with it has been employed to lessen 
the irritability and excitability of the lungs, in chronic inflammation and phthisical affec¬ 
tions of these organs. The benefit which, according to Galen, pulmonary invalids obtained 
by travelling in Sicily has been ascribed to the presence of sulphur in the atmosphere; 
and-it has been stated that in the neighbourhood of sulphur springs,—those of Aix-la- 
Cbapelle, for example,—phthisis is less provident than in oilier places. Local baths of 
sulphuretted hydrogen gas, or of aqueous vapour impregnated with this gas, have been 
employed with benefit in obstinate rheumatic and gouty affections, and chronic cutaneous 
affections. 

As a medicine it is rarely employed except in the form of the sulphurous mineral, waters 
(see ante, p. 298). An aqueous solution of it, artificially prepared, is, however, sometimes 
used. 

Aqua Acidx HynnosuLVltUMCT j Aqua lfydrosulphurata. ; Acidum Ilydrosulpkurim* 
AqteA Sotutum ; Sulphuretted Hydrogen Water. —This is prepared by passing sulphuretted 
hydrogen gas into cold distilled water until it ceases to be absorbed. Or, bettor still, 
by passing sulphuretted hydrogen into a bottle, filled with distilled water, and inverted 
over the pneumatic trough, until two-thirds of the water are displaced. Then stopper the 
bottle, find shake that the gas mav be absorbed by the water in the bottle. Preserve the 
solution in a bottle completely tilled with it. 

At ordinary temperatures and pressures, water absorbs two or three volumes of this 
gas. The solution has the smell of the gas, and a nauseous, sulphurous taste. By 
exposure to the air it becomes decomposed; its hj^lrogcn being sweetish, oxidized, and 
converted into water, and its sulphur precipitated. 

This solution is chiefly employed for chemical and toxicological purposes. 

The general effects of sulphuretted hydrogen water taken in small doses are those of 
the nutphurom before mentioned. (Soea»ftf,p. 183.) It promotes and improves the 
secretions of the mucous Surfaces, the skin, and the glands; and is considered to have a 
specific influence over the liver and portal system, including the hemorrhoidal vessels. 


1 Johnston’s Led. on Agricultural ChemUtrg, 2d ed. 1847. 
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Thus its sensible effects are those of an aperient, expectorant, sudorific, cholagogue, 
diuretic, and emmenagogue. It is useful in medicine as an alterative and resolvent. 
Lessmann 1 describes sulphuretted hydrogen as being a stimulant to the vascular system, 
to the nerves, and to the secreting organs. 

Sulphuretted hydrogen water sometimes occasions nausea and vomiting. Taken in 
large quantities it becomes absorbed, and operates as a narcotic poison, producing effects 
similar to those caused by its inhalation. It would appear, therefore, that moderate 
quantities when swallowed undergo a kind of digestion and assimilation (as above alluded 
to); but that large quantities are absorbed unaltered, and act as a poison. 

Sulphuretted hydrogen water has been used as an antidote in poisoning by the salts of 
lead. Its efficacy consists in its converting the lead salt into a sulphurct of lead. It has 
also been employed to check mercurial salivation. It is only adapted for maladies of a 
chronic character, principally cutaneous, rheumatic, gouty, syphilitic, bronchial, hepatic, 
and hemorrhoidal affections. 

When administered as an antidote, it may be given in doses of a wine-glassful, at inter¬ 
vals of from a quarter of an hour to an hour, according to circumstances. In other eases 
it is given to the extent of from half a wine pint to a pint during the day. A little 
essence of peppermint may be taken as a corrective. It is sometimes administered with 
carbonic acid or Sellers water. 

Exi dually, sulphuretted hydrogen water has been used as a wash or bath. Tn general, 
however, a solution of sulphurct of potassium or of sulphuret of calcium is employed as a 
substitute. (Sec Balneum enlpliuratum.) 

Hahnemann's test, liquor (liquor probatorim ITahnemanni) for detecting the presence of 
lead in wine is prepared by adding a drachm of tartaric acid to four ounces of sulphuretted 
hydrogen water. It, is, therefore, an acidulated sulphuretted hydrogen water {aqua 
hi/dmu/phurata acidu la.) 

14. Carbonii Bisulphuretum.—Bisulphuret of Carbon. 


Formula CS 2 . Equivalent Weight 38. Equivalent Volume of Vapour 1 or 


Sulphide of Carlton ; Carburet of Sulphur ; Alcohol of Sulphur or Snlphuris Alcohol .— 
Discovered in 1796 by Lampadius. 2 It was at first supposed to be a compound of 
sulphur and carbon. It is obtained by passing the vapour of sulphur over red hot char¬ 
coal, and condensing the vapour of the bisulphuret either in a receiver cooled to 32° F., 
or in ice-cold water. 3 It may also be procured by distilling a mixture of iron pyrites 
(Fi'8 2 ) and charcoal. 4 At ordinary temperatures, sulphur and carbon are without action 
on each other; but when sulphur vapour comes in contact with glowing carbon, com. 
bination takes place, and the bisulphuret of carbon is formed. The product, requires to 
be rectified by redistillation. If it be required free from water, it must be redistilled 
from chloride of calcium. 

Hi,sulphurct of carbon is a highly refractive, limpid, colourless liquid, whose odour is 
fetid and somewhat analogous to that of putrid cabbage. It is extremely volatile, and 
produces intense cold by its evaporation. Its taste is pungent and hot. It is heavier 
tmm water, having a sp. gr. of 1 ‘272. It, boils at 106° F., and freezes at, —60° F. It is 
very combustible, burning in the air with a pale blue flame, and disengaging sulphurous 
mid carbonic acids. It is insoluble in water, but is soluble in alcohol, ether, the volatilo 
and the fixed oils. It dissolves sulphur, iodine, phosphorus, camphor, and some resins. 

’ Dc Aeris Hydrotldonici usu Medico, Diss. inaug. Med. Berol. 1830. 

Lsmpadius has subsequently described the preparation, properties, and therapeutical applications 
or this agent, in a monograph entitled Ueber den Schwefelalkoliol, &c. 1'reib. 1826.—2te Aufl. 
Trnb. 1833. , 

4 Various forms of apparatus have been employed in this process. Several of these are figured in 
n. Gmeliu’s Handbuch. A convenient apparatus is also described by Wittstcin ( Ueber die Barsieil. 
u. I'riif. chem. u.pharm. Priiparate, Munch. 1845j. 

Minute quantities of bisulphuret of carbon have been detected in coal gas. The injury sustained 
ay the bindings of hooks in the libraries of the London Institution find Athemcum Club, appeal's 
to he in part referable to the action of an acid compound of sulphur formed fay the combustion of 
coal gas (see Pharmaceutical Journal, vol. vi. p.«584). This compound is probably the product of 
the combustion of the bisulphuret of carbon contained in the gas. 
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It combines with the basic snlphuret, forming a sulphocarbonatc. Thus, when it is mixed 
with caustic potash, the products are carbonate of potash and the sulphocarbonatc of 
potassium, 3KO + 3CS s -KO,CO J +2 (KS, CS 1 2 ). 

It is characterised by its odour, its sp. gr., its high refractive power, the colour of its 
flame and the products of its combustion, its insolubility in water, and by the action of 
iodine on it. rjiVirth of its weight of iodine dissolves in it, yielding an amethystine or 
bluish-red solution: yforth part yields a pale rose-red solution. 

It consists of 15 79 per cent, of carbon and 84-21 per cent, of sulphur; or 1 atom=G 
of carbon, and 2 atoms=32 of sulphur. 

Its purity is recognised by the following characters:—It should be limpid, colourless, 
completely volatile (not leaving a residue of sulphur or other solid matters when sub¬ 
mitted to evaporation), and not darken white lead (by which the absence of sulphuretted 
hydrogen is shown). 

Bisulphuret of carbon is allied in its action on the system to sulphuric ether. By 
some it is considered intermediate between ether and ammonia. It is an acrid 
or local irritant (see ante, p. 104), a diffusible stimulant (see ante, p. 217), a narcotic 
or stupefacient (see ante, p. 200), and an anaesthetic (see ante, p. 203). It agrees with 
ether, also, in the circumstance that by its evaporation it produces intense cold. It, 
augments the frequency of the heart’s action, and acts as a powerful sudorific. Diuretic 
and emmenagogue effects have also been ascribed to it. If the vapour of it bo applied to 
the shut eye for a minute or two, it generally causes contraction, seldom dilatation, of 
the pupil. 1 

As a topical remedy, it has been used as a cooling agent, by evaporation, and as a 
stimulant and resolvent. Internally, it has been employed as a stimulant, analeptic, or 
restorative (sec ante, p. 218), as a sudorific, emmenagogue, ecbolic (see ante, p. 264), and 
anscsthetic (see ante, p. 203). 

Bisulphuret of carbon has been employed as an analeptic or restorative in fainting, 
hysterical fits, and in asphyxia. In these cases, its vapour, like that of ammonia, is 
applied to the nose, or, when the patients arc able to swallow , a few drops are administered 
by the stomach every ten minutes. It has also been used to relieve intoxication. 

In rheumatic and gouty affections, it has been administered internally as a powerful 
stimulant and sudorific, and applied externally as a counter-irritant and resolvent. 

It has also been employed as a sudorific and alterative in cutaneous affections; as an 
emmenagogue in amenorrhrpa; as an ecbolic in feeble uterine contractions; as a local 
resolvent in glandular swellings; as a sorbefacicnt in goitre, and in many other cases.'-’ 

Very recently it has been tried as an anaesthetic by Dr. Simpson. 8 His account 
of its effects is as follows:— 

“It has been stated in various literary journals, that bisulphuret of carbon has lately 
been used as an ansesthetic agent at Christiana; but no particulars regarding its employ¬ 
ment in Norway, have, as far as I know, been yet published. 

“ I have breathed the vapour of bisulphuret of carbon, and exhibited it to about twenty 
other individuals, and it is certainly a very rapid and powerful ana;sthetic. One or two 
stated that they found it even more pleasant than chloroform ; but in several it produced 
depressing and disagreeable visions, and was followed for some hours by headache and 
giddiness, even when given only in small doses. In one instance I exhibited it, with Mr. 
Miller’s permission, to a patient, from whom he removed a tumour of the mamma. It 
very speedily produced a full anaesthetic effect; but it was difficult to regnlate it during 
the operation. The patient was restless in the latter part of it, but felt nothing. Like 
several others when under it, her eyes remained wide open. After the operation she was 
ijStremely sick, with much and long-continued headache; and, for fifty or sixty hours 
subsequently, her pulse was high and rapid, without rigor or symptoms of fever. 

“ I tried its effects in a case of midwifery, in presence of Dr. Weir, Dr. Duncan, Mr. 
Norris, and a number of the pupils of tlie Maternity Hospital. It was employed at 
intervals during three-quarters of an hour. The patient was easily brought under its 
influence, a few inspirations sufficing for that purpose; but it was found altogether 


1 Dr. Turnbull, London Medical Gazette, Nov. 5, 1842. 

2 For notices of some of its other uses, the reader is referred to Richter’s Avsfiihrlicht Arsnri- 
mitteUehre, Bd. iii. S.464 ; and Bd. vi. S. 437 ; Riecke, Lie neueren Arsneimittel. 2tc Aufi. 1840 : 
Dunglison’s New Remedies, 1843 ; and Aschenbrepnor, Lie neueren Arsneimittel. Erlangen, 1848. 

3 Pharmaceutical Jottrnhl, vol. vii. p. 517. 
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impossible to produce by it the kind of continuous sleep attending the use of chloroform. 
Its action was so strong, that when given, as a pain threatened or commenced, it imme¬ 
diately affected the power of the uterine contractions, so as often to suspend them; and 
yet its effects were so transient that the state of anmsthesia had generally passed off 
within a minute or two afterwards. The patient anxiously asked for it at the commence¬ 
ment of each pain. During its use she was occasionally sick, and vomited several times. 
Latterly her respiration became rapid, and her pulse rose extremely high. I then changed 
the inhalation for chloroform, ana, under it, the patient slept quietly on for twenty 
minutes, when the child was bom. During these twenty minutes there was no more 
sickness or vomiting, and the pulse gradually sank down to its natural standard; and a 
few minutes after the child was expelled, and while the mother still slept, her pulse was 
counted at 80. Next day the mother and infant were both well, and she has made a 
good recovery.” 

Dr. Snow 1 has tried the effect of its vapour when diffused through air on mice. He 
says that it does not cause muscular relaxation prior to death ; but tremulous convulsions 
continue till death, which seems to be threatened almost as soon as complete insensibility 
to external impressions is established. Dr. Snow thinks that a single deep inspiration of 
air saturated with its vapour, at; a summer temperature, would produce instant death. 

Hisulphuret of carbon is administered internally in doses varying from two or six, or 
more, drops taken on sugar; or dissolved in four times its volume of ether or alcohol; 
or mixed with milk or mucilaginous decoctions. 

Externally, it is employed m the form of embrocation or liniment composed of one part 
hisulphuret and two parts of almond or olive oil, or of alcohol. Sometimes one part 
of camphor is dissolved in two parts of the hisulphuret, and the solution mixed with 
four parts of alcohol. 


Order YTI. CHLORINE AND ITS COMBINATIONS WITH 
HYDROGEN AND SULPHUR. 

15. CHLORINIUM. - CHLORINE. 

Symbol Cl. Equivalent Weight 35'5. Equivalent Volume 1 or 


History. —This gas was discovered by Sclieele in 1774, who termed it 
dcphlogisticated muriatic acid. Berthollct, in 1785, named it oxygenated 
muriatic acid. Sir II. Davy called it chlorine (from (x\u>p6s, egren ), on 
account of its colour. 

Natural History. —It is found in both kingdoms of nature. 

a. In the Inorganised Kingdom it exists principally in combination with sodium, 
cither dissolved in the water of the ocean or forming deposits of rock salt. Chlorine 
also occurs in combination with magnesium, calcium, lead, silver, &c. Free hydrochloric 
acid is met with in the neighbourhood of volcanoes, and is probably produced by the 
decomposition of some chloride. 

P - In the Organised Kingdom it is found, in combination, in both animals and 
vegetables. _ Sprengcl 2 says, maritime plants exhale chlorine principally during the night. 
Hydrochloric acid, m the free state, exists, according to Dr. Prout, in the stomach of 
aimnals during the process of digestion. 

Preparation. —There are several methods of procuring chlorine gas:— 

1. By adding diluted sulphuric acid to a mixture of common salt and 
Innoxide of manganese. —This is the cheapest and most usual way of pre¬ 
paring it. Mix intimately three parts of dried common salt with two parts 


1 Land. Ifed. Gats. June 23d, 1848. 

2 De Candolle, Physiol. Veyet. tom. i. p. 280. 
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of the binoxide of manganese, and introduce the mixture into a retort. Then 
add as much sulphuric acid, previously mixed with its own weight of water, 
as will form a mixture of the consistence of cream. (Brande directs 8 salt, 
8 manganese, 4< water, and 5 acid; Th6nard, salt, 1 manganese/ 2 acid, 
and 2 water; Graham, 8 salt, 6 manganese, and dilute acid as much as con¬ 
tains 13 parts of oil of vitriol.) 

On the application of a gentle heat, the gas is copiously evolved, and may 
be collected over either warm or cold water . 1 

In this process two equivalents of sulphuric acid react on one equivalent 
of the binoxide and on one equivalent of chloride of sodium, and yield one 
equivalent of chlorine, one equivalent of the sulphate of the protoxide of 
manganese, and one equivalent of sulphate of soda, Mn0 2 +NaCl+2S0 3 = 
MnO,S0 3 + NaO,S0 3 4- Cl. 


Materials. 

1 eq. Chloride Sodium 58*5 { 
1 eq. Binoxide Mar.g.. 44 { 
2eq. Sulphuric Acid .. 80 { 


Composition. 

1 eq. Chlorine . 35*5—- 

1 eq. Sodium . 23 ^ 

1 eq. Oxygen . 8 J 1 eq. Soda 31. 

1 eq.ProtoxidcMang. 36 


1 eq. Sulphuric Acid 40 
1 eq. Sulphuric Acid 40 



Products. 

1 eq. Chlorine. 35*5 


1 eq. Sulphate Soda _ 71 

1 eq. Protosulplmte Mang. 76 


182*5 


182.5 


182*5 


2. .By heating a mixture of equal weights of common hydrochloric 
acid and binoxide of manganese in a glass retort over a lamp. 

In this process two equivalents of hydrochloric acid react on one equivalent 
of the binoxide, and yield one equivalent of chlorine, two equivalents of water, 
and one equivalent of protochloride of manganese, Mn0 2 +2HCl=MnCl+ 
2HO+C1. 


Materials. 


Composition. 
Chlorine 36'5 
Chlorine 35'5 
Hydrog. 2 


2 eq. Hydrochl. Acid 73 



Products. 

.1 eq. Chlorine. 35'5 


■2 eq. Water . 18 

.1 eq. Protochlo. Mang... 63-5 


3. By the action of sulphuric or hydrochloric acid on chloride of lime. 
—This method may be resorted to when binoxide of manganese cannot be 
procured. Tire products of the reaction of the ingredients are—chlorine, 
water, and either sulphate of lime or chloride of calcium, according as 
sulphuric or hydrochloric acid has been employed. When sulphuric acid is 
employed, the equation is as follows (CaCl+Ca0,C10) +2S0 3 =£ (CaO, 
SO 3 ) +2C1. . 

Properties, a. Of gaseous chlorine. —Chlorine, at ordinary temperatures 
and pressures, is a gaseous substance, having a yellowish-green colour, a 
pungent, suffocating odour, and an astringent taste. Its sp. gr., according 
to Gay-Lussac, is 2 - 47. It is not combustible, but is a supporter of com¬ 
bustion. Phosphorus and powdered antimony take fire spontaneously 
when introduced into it; and a taper burns in it, with the evolution of a red 
light and much smoke* When water is present it destroys vegetable colours, 


1 For further information respecting the commeicial mode of preparing chlorine) see Hwpocklorile 
of Lime. * 
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organic odours, and infectious matters. Hence its use as a bleaching agent, 
}1 , deodorizer, and a disinfectant (see aide, p. H>&). 

/j. Of liquid chlorine. —By a pressure of 4 atmospheres, at the temperature 
of (50° F., chlorine is a yellow liquid, having a sp. gr. of 133 (water being 
1*0). Faraday could not freeze it at —16(>° F. 

Characteristics.— The colour and odour of chlorine readily distinguish if 
from other gases. Free chlorine decolorizes a solution of sulphate of indigo. 
If forms a white, curdy precipitate [chloride of silver) with the nitrate of 
silver 1 : this precipitate blackens by exposure to light (from the escape of 
some chlorine and the formation of a subchloride of silver 2 ) ; is insoluble in 
nitric acid, cold or boiling; readily dissolves in liquid ammonia ; when heated 
in a glass tube, fuses, ami, on cooling, concretes into a grey, semi-transparent 
muss [horn .silver or hum cornea) ; and lastly, when heated with potash, it 
Yields metallic silver and a chloride of potassium. 

Hydrochloric acid and the soluble metallic chlorides, like free chlorine, 
yield a white precipitate of chloride of silver on the addition of nitrate of 
silver. 

Broumlc, bromide, iodide, and iodide of silver, like chloride of silver, are insoluble in 
dilute nitric acid. 

Nitrate of silver does not, occasion a precipitate in a solution either of a perchlorate or 
a chlorate. 

Free chlorine bleaches a solution of sulphate of indigo. By this test it 
may he distinguished both from hydrochloric acid and the chlorides. If, 
liowcvei, hydrochloric acid or a soluble, chloride be added to water coloured 
blue by sulphate of indigo, and the solution be submitted to the action of a 
galvanic battery, chlorine is evolved at the anode or positive pole, and bleaches 
the indigo i'n its immediate neighbourhood. 

Ilypoehlorous acid (CIO) and the alkaline hypochlorites, as also hypoehloric aeid (CIO 3 ), 
possess bleaching properties like chlorine. The odour of these two oxides of chlorine is, 
however, very dill'crent from that of pure chlorine. “ Hypoehloric acid gas inav be dis¬ 
tinguished from chlorine, because, its bleaching power is not, destroyed by a solution of 
arsenious acid in muriatic acid” (l’eligot). 

An aqueous solution of chlorine dissolves leaf-gold. The chlorides, when 
heated with oil of vitriol, evolve hydrochloric acid. 

Physiological Effects. «. On Vegetables. —The germination of seeds 
has been said to be promoted by watering them with a weak solution of 
chlorine; 3 but the statement is probably erroneous. 

f>. On Animals (jeneraUy. —Nysten 4 injected a small quantity of chlorine 
gas into the jugular vein of a dog, and the only effect was howling. A larger 
quantity occasioned difficult respiration, apparently great agony, and death in 
three minutes. The body was opened four minutes afterwards : the blood 
was fluid and venous in the Auricles and ventricles, which contained neither 
gas nor coagula. On another occasion he threw this gas into the pleura, and 
thereby produced inflammation of this membrane and death. From these 


1 Some hypochlorite of silver (which is subsequently converted into chloride mid chlorate of 
-liver) is probably also formed. 

Wet/.lar, in Landgre lie's Vrrsur/i iiber tins l.ictit, p. 53, 183-1. 

J He Candolle, V/ii/mologie Veyitale, t. ii. p. 032. 

" U'ic/ifir/w3, p. 140. 

VOL. J. 5 b 
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experiments Nysten 1 concludes that it is a local irritant, but has no specific 
effect on any part of the system. 

y. On Man. —Chlorine gas acts as a local irritant. Its chemical agency 
has been before alluded to (see ante, p. 93). Mr. Wallace 2 tells us that 
diluted with air or aqueous vapour, of 116° E., and applied to the skin, it 
produces peculiar sensations, similar to those caused by the bite or sting of 
insects : this effect is accompanied with copious perspiration, and a determina¬ 
tion of blood to the skin, sometimes attended with an eruption^ minute 
papula;, or even vesicles. Applied to the skin in a pure form, its action is 
similar, but more energetic. 

If an attempt be made to inspire undiluted chlorine gas, it produces spasm 
of the glottis (sec ante, p. 113). If the gas be mixed with air, it enters into 
the bronchial ramifications, causes a sensation of tightness and suffocation, 
and violent cough. Twice I have suffered most severely from the accidental 
inhalation of it; and each time it gave me the sensation of constriction of 
the air-tubes, such as might be produced by a spasmodic condition of the 
muscular fibres of the bronchial tubes. The attack usually goes off' in increased 
secretion from the mucous membrane. When diluted with a large quantity 
of air, chlorine may be inhaled without exciting cough: it occasions a sensation 
of warmth in the respiratory passages, and promotes expectoration. 

The irritating effects of chlorine are less powerful on those accustomed to 
inhale it; as I have repeatedly seen in patients who were using the gas, and 
which is also proved by the following statement, made by Dr. Clmstison : 3 — 
“ I have been told (says he) by a chemical manufacturer at Belfast, that Ills 
workmen can work with impunity in an atmosphere of chlorine, where he 
himself could not remain above a few minutes.” 

The constitutional or remote effect caused by inhalations of chlorine, is 
increased frequency of the pulse and of respiration. But this effect may be 
in part owing to the augmented muscular efforts of the patient. Mr. Wallace 
states, that the application of chlorine to the skin also occasions soreness of 
the mouth, fauces, and oesophagus, increased vascularity, and even minute 
ulcerations of these parts, and an alteration in the quantity and quality of the 
salivary and biliary secretions. He thinks that it has a tranquillizing, and at 
the same time exciting, power with respect to the nervous system. It would 
appear, from the observations of Professor Albers, 4 that though the topical 
action of chlorine is stimulating, yet the remote action is antiphlogistic j for 
it diminished the frequency of the pulse, calmed excitement, and produced 
effects which may be termed antiphlogistic. Dr. Christison tells us, that at 
the Belfast manufactory above alluded to, the chief consequences of exposure 
to an atmosphere of chlorine are acidity and other stomach complaints, which 
the men generally correct by taking chalk. Absorption of fat is also an effect 
observed in the manufactories at Glasgow, Manchester, and Belfast. 5 

When applied to the skin or bronchial membrane, chlorine gas probably 

1 Op. dt. p. 143. 

3 ,Researches respecting the Medical Powers of Chlorine, particularly in Diseases of the Liver, 
LoDd. 1822. 

3 Treatise on Poisons, p. 7*36. 

* British and Foreign Medical Review, vol. iv. p. 212. 

6 An Experimental Essay on the relative Physiological and Medicinal Properties of Iodine and 
its Compounds, by C. Cogswell, A.B. M.D. E(tinb.*1837, p. 82. 
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becomes absorbed; for Mr. Wallace found that the urine acquired bleaching 
properties under its use. 

Uses.— a. As a fumigating agent, disinfectant, and antiseptic , chlorine, 
I believe, stands unrivalled ( fumigatio chlorinii, oxymuriatica, seu 
Guytuniana). Halle, in 1785, appears to have been the first person who 
employed it as a disinfectant; but we are greatly indebted to Guyton-Morveau 
for the zeal and energy he manifested in Ms attempts to introduce it into use. 
1’or destining miasmata, noxious effluvia, and putrid odours, it is the most 
powerful agent known ; and is, therefore, well adapted for disinfecting prisons, 
ships, hospitals, dissecting-rooms, and all other places, the air of wMch 
requires purification. The ingredients for producing the gas should be con¬ 
tained in saucers placed in the higher parts of the room, as the gas wMch is 
developed will descend by its density, and soon become mixed with the 
surrounding air.—The following is the method adopted by Dr. Faraday at 
the General Penitentiary at Milbank. 1 One part of common salt was intimately 
mixed with one part of the black or binoxide of manganese, then placed in 
a shallow earthen pan, and two parts of oil of vitriol, previously diluted with 
l wo parts, by measure, of water, poured over it, and the w'hole stirred with a 
stick. Chlorine continued to be liberated from this mixture for four days. 
The quantities of the ingredients consumed were 700 lbs. of common salt, 
700 His. of binoxide of manganese, and 1400 lbs. of sulphuric acid. The 
disinfecting power of chlorine is supposed to depend on its affinity for 
hydrogen, by which it effects the decomposition of water or aqueous vapour, 
with the hydrogen of which it unites, while the nascent oxygen oxidizes the 
organic matter: or it may act merely by abstracting hydrogen from the putrid 
miasmata. 

Chlorine fumigations are apparently useless in preventing the progress of 
cholera and erysipelas. In Moscow, chlorine was extensively tried and found 
unavailing, nay, apparently injurious, in cholera. “At the time,” says Dr. 
Albers, 2 “ that the cholera hospital was filled with clouds of chlorine, then 
it was that the greatest number of the attendants were attacked.” 3 Some 
years ago chlorine was tried at the Small-Pox Hospital, with a view of arresting 
the progress of erysipelas : all offensive smell, as usual, was overcome, but 
the power of communicating the disease remained behind. 4 

0. As an antidote in poisoning by hydrocyanic acid, sulphuretted 
hydrogen, or hydrosulphate of ammonia, chlorine gas is a very valuable 
agent. I believe, however, that chloride of lime will be found a more con¬ 
venient, safe, and opportune substance. The beneficial influence of chlorine 
in the treatment of animals asphyxiated by sulphuretted hydrogen, doubtless 
arises, in part at least, from its chemical properties; for when mixed with 
sulphuretted hydrogen, it forms chloride of sulphur and hydrochloric acid. 
The best method of applying the remedy is to diffuse a little chlorine in the 
air, and then to effect artificial respiration (see ante, p. 161). 

y- Inhaled, in chronic pulmonary diseases .—I have carefully watched 
its effects in phthisis and chronic bronchitis; and the result of my observation 
is, that chlorine is rarely serviceable. Frequently, after the first and second 
inhalations, the patients fancy their breatliing much relieved, but the amend- 

. 1 Quarterly Journal of Science and of the Arts , vol. xviii. p. 92. 

2 London Medical Gazette , vol. viii. jf. 430. # 

3 See also Dicrbaoh, Die nrust. Enid, in d. Mat . Med. i. 411, 2te Ansg. 1837- 

4 London Medical Gazette , viii. 47'•?. 
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ment is seldom permanent. I need hardly say it has no pretensions to the 
cure of tubercular phthisis, but it may be useful as a palliative (sometimes 
diminishing the sweating); and I can readily believe that occasionally in 
ulceration of the lungs it may be, as Albers 1 declares it is, of essential service, 
though I have not found it so. This would agree with effects observed, in 
surgical practice, of solutions of chlorine and of the hypochlorites on old ulcers. 

For inhalation, either the aqueous solution of chlorine, or a small portion 
of the chloride of lime, may be placed in the inhaling bottles (figs. 66 and 

67): if the latter be not sufficiently 
strong, a few drops of muriatic acid 
are to be added to develope free chlo¬ 
rine. 

S. In dixeases of the liver, not 
attended with active inflammation, Mr. 
Wallace has successfully employed 
gaseous chlorine, either in the pure 
state or diluted with air or aqueous 
vapour. The benefit of chlorine in 
these cases has been confirmed by 
others. The temperature of the bath, 
and the time the patient ought to re¬ 
main in it, will vary in different in¬ 
stances; but Mr. Wallace thinks that, 
in the greater number, 150° F. will 
be found to answer best, and the proper 
time about half an hour. The benefit obtained is in part referable to the 
heat employed; in part to the irritant effect of the chlorine on the skin; and 
(according to Mr. Wallace) in part to the specific influence of chlorine on the 
liver. 2 Ziese, an apothecary at Altona, has also employed chlorine baths in 
these cases with advantage. 

Antidotes. —The inhalation of ammoniacal gas, of the vapour of warm 
water, of spirit of wine, or of ether, has been recommended, to relieve the 
effects of chlorine. 1 tried them all when suffering myself, but without the 
least apparent benefit. In a case related by Kastner, and which is reported 
in Wibmer’s work, 3 sulphuretted hydrogen gave great relief. If this agent 
be employed, it must be done cautiously, as it is itself a powerful poison. 

AQUA CHL0R1NI1, Ph. Dub.; Chlorittci Aqua, Ph. Ed.; Chlorine Water. 
—Solutio Chlorinii; Aqua Oxymuriatica; Liquor Chlori; Liquid 
Oxymuriatic Acid. —This is readily prepared by passing chlorine gas 
(prepared as before directed) through water placed in a Woulfe's bottle. The 
gas may be generated in a clean Florence flask, to. which a curved tube is 
adapted by means of a cork. The receiving vessel holding the w’ater may be, 
in the absence of a double-necked bottle, a six- or eight-ounce phial; ora 
wide-mouthed bottle closed by a cork having two perforations, through one 
of which passes a glass tube open at the top, and dipping into the water 
beneath; while through the other passes the end of the tube conveying the 
gas from the flask intorthe water. 


1 British and foreign Medical Review, tol. iv. p. 212. 

• For a sketch of the apparatus used, see Lancet, vol. i. for 1831-32, p. 850. 

3 Die Wirknng der Arzneim. u. Gifte, 2or Bd. S. 109, Miiuchen, 1882. 
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Ohlortne Water; its Effects ant> Uses. 

In the Lublin Pharmacopoeia , the proportions of ingredients used are, Dried Muriate 
of Soda, 100 parts; Oxide of Manganese, 30 parts; Sulphuric Acid, 87 parts; Water, 
124 parts. The gas is to bo gradually evolved from this mixture, contained in a retort, 
and transmitted through 200 parts of Distilled Water. 

In the Edinburgh Pharmacopoeia, the process is somewhat different. Muriate of Soda, 
60 grs., and Red Oxide of Lead, 350 grs., are to be triturated together; then put into 
fjviij. of Water, contained in a bottle with a glass stopper; afterwards f 3 ij, of Sulphuric 
Acid added, and the mixture agitated until all the Rea Oxide becomes white. The in¬ 
soluble matter is to be allowed to subside before using the liquid. 

In this process, chlorine and sulphate of soda are formed in solution, and white 
sulphate of the protoxide of lead is precipitated. The sodium of the common 
salt is oxidized by the nascent oxygen evolved by the red lead, in consequence 
of the action of the sulphuric acid on it. This process has been contrived to 
obviate the necessity of having to pass the gas through water, the apparatus 
for which operation might not be at hand. 

In the Pharmacopoeia Noxocomii Middl-esexenxix, Loud. 1841, is the 
following formula for a solution of chlorine (xolutio chlorinii) :— 

R>. Potassaj CMoratis, Jij-; Acidi Hydrochloric), Aqua; destilktse, aa. fjij. Miscc. 

When hydrochloric acid in excess is made to act on chlorate of potash, the 
products are chloride of potassium, water, and free chlorine, K0,C10 5 + 
6HCl=KCl + 6HO-f 6C1.—The solution, as thus prepared, contains chloride 
of potassium as well as chlorine. It should be kept in a stoppered bottle in a 
dark place. It is used in the preparation of a mixture and gargle of chlorine. 

1. Mistura Chlorinii. R. Solutionis Chlorinii, I’ll. Middlesex., 5iij-; Aquae dostillatso, 

f.ixij. Misce.—This mixture may be flavoured with simple syrup or syrup of orange- 
peel. Dose, one or two table spoonfuls. " 

2. Gargarisma Chlorinii.. R. Solutionis Chlorinii, Ph. Middlesex., fjij.; Aqu® des- 
tillatse, Jx. Miscc.—Used in scarlet fever, malignant sore throat, &c. 

Chlorine combines with water to form a solid crystalline hydrate, 10HO,C1. 
This is pale yellow and transparent. When chlorine gas is prepared over 
water nearly at the freezing point (32° F.), bubbles of gas, in their passage 
through the water, sometimes become enveloped with a crystalline coating of 
the hydrate of chlorine. 

At the temperature of 60° F., and when the mercury in the barometer 
is standing at 30 inches, water takes up about twice its bulk of chlorine gas 
(Gay-Lussac). The solution has a greenish-yellow colour, the strong and 
peculiar odour of the gas, and an astringent taste. Its sp. gr. is i‘003. At 
about 32° it freezes and separates into the solid hydrate of cldorine (10HO,C1) 
and ice free from chlorine. It bleaches vegetable colours, as tincture of 
litmus, turmeric, &c. By exposure to light, the water is decomposed, oxygen 
is evolved, and hydrochloric acid formed in solution, H0+C1=0+HC1. 
Hence the solution should be kept in bottles excluded from the light. Prepared 
according to the Edinburgh Pharmacopoeia, the liquid holds in solution a 
little sulphate of soda, and deposits a white insoluble sulphate of lead. 

Its odour, its action on a solution of nitrate of silver (as before described 
for chlorine gas), its power of dissolving leaf-gold, and its bleaching properties, 
readily distinguish this solution. It destroys the blue colour of iodide of 
starch and of sulphate of indigo. A piece of silver plunged into it is imme¬ 
diately blackened. * 

In a concentrated form, the aqueous solution of chlorine acts as a corrosive 
poison. Somewhat diluted, it ceases to be a caustic, bdt is a powerful local 
irritant. Administered in proper doses, and sufficiently diluted, it operates as 
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a tonic and stimulant. The continued use of it is said to cause salivation. 
Applied to dead organic matter, it operates as an antiseptic and disinfectant. 

Chlorine water has been employed in medicine both as an external and in¬ 
ternal remedy. 

Externally it has been used, in the concentrated form, as a caustic applica¬ 
tion to wounds caused by rabid animals; diluted, it has been employed as a 
wash in skin diseases (itch and porrigo); as a gargle in putrid sore-throat ; 
as a local bath in liver diseases; and as an application to cancerous and other 
ulcers attended with a fetid discharge. In the latter cases I have repeatedly 
employed it with advantage, though I give the preference to a solution of the 
chloride [hypochlorite] of soda. 

Internally it has been administered in those diseases denominated putrid; 
for example, in the worst forms of typhus, in scarlet fever, 1 and in malignant 
sore-throat. It has also been employed in venereal maladies, and in diseases 
of the liver. 

The dose of the solution of chlorine varies with the degree of concentration. 
I have frequently allowed patients to drink, ad libitum, water to which some 
of this solution has been added. If made according to the directions of the 
Dublin Pharmacopoeia, the dose is from one to two drachms properly diluted. 

According to Devergie, 2 the antidote for poisoning by a solution of chlorine 
is albumen. The white of egg, mixed with water or milk (the caseum of 
which is as effective as the albumen of the egg), is to be given in large quan¬ 
tities. The compound which albumen forms with chlorine has little or no 
action on the animal economy, and may be readily expelled from the stomach. 
In the absence of eggs or milk, flour might be exhibited; or if this cannot lie 
procured, magnesia or chalk. The gastro-enteritic symptoms are, of course, 
to be combated in the usual way. „ 

16. ACXDUM HYDROCHLORICUM. — HYDROCHLORIC 

ACID. _ 

Formula HC1. Equivalent Wt. 36'5. Equivalent Vol. of the Acid Gas 2 or 


History. —Watery hydrochloric acid was probably known to Geber, the 
Arabian chemist, in the 8th century. Basil Yalentine described it in the 
15th century. The present mode of obtaining it was contrived by Glauber. 
Priestley, in 1774, first obtained gaseous hydrochloric acid. Scheele, in 1774, 
may be regarded as the first person who entertained a correct notion of the 
composition of this acid; and to Sir H. Davy we are principally indebted for 
the establishment of Scheele’s opinion. 

The acid was formerly called marine or muriatic acid (from muria, brine 
or salt water). It is now usually termed, from its composition, hydrochloric 
or chlorhydric acid. 

Natural History. —It is found in both kingdoms of nature. 

a. In the Inorganised Kinghom. —Hydrochloric acid is one of the gaseous products 
of volcanoes. 

/3. In the Organised Kingdom. —Free hydrochloric acid is a constituent of the gastric 

1 See a paper On the Use of Chlorine in Scarlatina, by Messrs. Tayuton and Williams, in hand. 
Med. Gas. vol. iv. p. 432. »[The authors speak oil “ the chlorine.” Is not a chloride (hypochlo¬ 
rite) meant?] 

8 Medeciue Legale, t. ii. p. 634, Paris, 1836. 
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juice in the human subject (?). Chcvrcul states that he detected free hydrochloric acid in 
the juice of hath imetoria. 

Forms. —Hydrochloric acid is used in two forms; in the gaseous state 
(gaseous hydrochloric acid), and dissolved in water (watery hydrochloric 
acid ). ■“ 

1. Gaseous Hydrochloric Acid. 

Synonyms. — Muriatic acid gas; hydrochloric acid gas; chlorhydric 
acid. gas. 

Preparation. —Hydrochloric acid, in the gaseous state, is procured by the 
action of oil of vitriol on dried chloride of sodium. The ingredients should 
be introduced into a tubulated retort, the neck of which is lined with bibulous 
paper, and the gas collected over mercury. Or they may be placed in a clean 
and dry oil flask, and the gas conveyed, by means of a glass tube curved 
twice at right angles, into a proper receptacle, as a bottle, from which the gas 
expels the air by its greater gravity. 

In this process, one equivalent of chloride of sodium reacts on one equiva¬ 
lent of protohydrate of sulphuric acid (strong oil of vitriol), and produces one 
equivalent of hydrochloric acid (gas), and one equivalent of sulphate of soda. 
NaCl + HO,SO 3 =NaQ,S0 3 +HC1. 


Materials. Composition. 


Products. 


1 eq. Chloride fl eq. Chlorine .355 

Sodium. 58*5 \ 1 eq. Sodium .23 


1 eq. Liquid Sul¬ 
phuric Acid . 49 


\e<).Water9 {j > 

1 eq. Sulphuric Acid .. 40 



"* 1 eq. Soda 31 


1 eq. Hydrochloric Acid 36*5 


1 eq. Sulph.’Soda 71 


107-5 


107*5 


107*5 


Properties. —It is a colourless invisible gas, fuming in the air, in conse¬ 
quence of its affinity for aqueous vapour. It is rapidly absorbed by water. 
At 40° F., water dissolves about 480 times its bulk of this gas. Its specific 
gravity is 1 , 264 [l - 209 Berzelius]. It has a pungent odour and acid taste. 
Under a pressure of 40 atmospheres, at 50° F., it becomes a colourless liquid 
(liquid hydrochloric acid). It is neither combustible nor a supporter of 
combustion. When added to a base (that is, a metallic oxide), water and a 
chloride arc the results. HC1+MO=HO + MCI. 

Characteristics .—Hydrochloric acid gas is known by its fuming in the 
air, by its odour, by its reddening moistened litmus paper, by its forming 
white fumes with the vapour of ammonia, and by its yielding, with a solution 
of nitrate of silver, a white precipitate of chloride of silver (see ante, p. 369). 

Composition. —The composition of this gas is determined both by analysis 
and synthesis. Thus, one volume of chlorine gas may be made to combine 
with one volume of hydrogen gas by the aid of light, heat, or electricity; and 
the resulting compound consists of two volumes of hydrochloric acid gas. 
Potassium or zinc heated in two volumes of this acid gas, absorbs the chlorine 
and leaves a volume of hydrogen. 


Constituents. Results. 


1 eq. 

Chi or. 


leq. 

- 35 6. 


Hydro- 

--—_ 


chloric 

hj'3;. 


acid gas 
-36-5 





Atoms. Eq. Wt. Per Cl. 
Chlorine ... 1 ... 85'5 ... 97‘33 
Hydrogen... I ... I ... 266 

Chlorine gas . 

Hydrogen gas. 

Pol. 

. 1 ... 
. 1 ... 

Sp. Gr. 

... 2-46 
... 0-069 

“SS"] 1 - 3 f 5 - 100 ' 000 

Hydrochloric Acid 
gas*. 

P 

... 1-264 
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Physiological Effects, a. On Vegetables .—Mixed with 20,000 times 
its vqj,ume of atmospheric air, this gas is said, by Drs. Christison and Turner, 1 
to have proved fatal to plants, shrivelling and killing all the leaves in twenty- 
four hours. But, according to M essrs. Rogerson, 2 it is not injurious to vegetables 
when mixed with 1500 times its volume of air. Dr. Christison ascribes these 
different results to Messrs. Itogerson having employed jars of too small size. 
We have good evidence of the poisonous operation of this gas on vegetables 
in the neighbourhood of those chemical manufactories in which carbonate of 
soda is procured from common salt. The fumes of the acid which issue from 
these works have proved so destructive to the surrounding vegetation, that, in 
some instances, the proprietors have subjected themselves to actions at law, 
and have been compelled either to pay damages, or to purchase the land in 
their immediate vicinity. 

0. On Animals this gas acts injuriously, even when mixed with 1500 
times its volume of atmospheric air. Mice or birds introduced into the pure 
gas, struggle, gasp, and die, within two or three minutes. Diluted with 
atmospheric air, the effects are of course milder, and in a ratio to the quantity 
of air present. In horses it excites cough and difficulty of breathing. When 
animals are confined in the dilute gas, in addition to the laborious and 
quickened respiration, convulsions occur before death. Messrs. Rogerson 
state, that “ in a legal suit for a general nuisance, tried at the Kirkdale Sessions 
House, Liverpool, it was proved that horses, cattle, and men, in passing an 
alkali-works, were made, by inhaling this gas, to cough, and to have their 
breathing much affected. In the case of Whitehousc v. Stevenson, for a 
special nuisance, lately tried at the Staffordshire Assizes, it was proved that 
the muriatic acid gas from a soap manufactory destroyed vegetation, and that 
passengers were seized with a violent sneezing, coughing, and occasional 
vomiting. One witness stated, that when he was driving a plough, and saw 
the fog, he was obliged to let the horses loose, when they would gallop away 
till they got clear of it.” It acts as an irritant on all the mucous membranes. 

. y. On Man this gas acts as an irritant poison, causing difficult respiration, 
cough, and sense of suffocation. In Mr. Rogerson’s case, it caused also 
swelling and inflammation of the throat. Both in man and animals it has 
appeared to produce sleep. # 

The action of hydrochloric acid gas on the lungs is injurious in at least 
two ways: by excluding atmospheric air, it prevents the decarbonization of 
the blood; and, secondly, by its irritant, and perhaps also by its chemical 
properties, it alters the physical condition of the bronchial membrane. The 
first effect of attempting to inspire the pure gas seems to be a spasmodic 
closure of the glottis (see ante, p. 113). Applied to the conjunctiva, it 
causes irritation and opacity. 

Use. —It has been employed as a disinfectant (see ante, p. 162), but is 
admitted on all hands to be much inferior to chlorine. The Messrs. Rogerson 
deny that it possesses any disinfecting property. It is perhaps equally difficult 
either to prove or disprove its powers in this respect. The experiments of 
Guyton-Morveau, in purifying the cathedral of Dijon, in 1773, are usually 
referred to in proof of its disinfecting property. If it possess powers of this 


V ChriBtison’s 'Treatise An Poisons. 

* London Medical Gazette t vol. x. p. 312. 




Watery Hydrochloric Acid. 


377 


kind, they are certainly inferior to chlorine, or the chlorides [hypochlorites] 
of lime or soda; but, in the absence of these, hydrochloric acid gas may be 
tried. In neutralizing the vapour of ammonia it is certainly powerful. 

Application.-— In order to fumigate a room, building, or vessel, with this 
gas, pour some strong oil of vitriol over dried common salt, contained in a 
saucer or iron or earthen pot, heated by a charcoal fire or hot sand. The 
saucers should be placed in the higher parts of the chamber, so that the gas 
may descend by its gravity. 

Antidote. —Inhaling the vapour of ammonia may be serviceable in neu¬ 
tralizing hydrochloric acid gas. Symptom# of bronchial inflammation are of 
course to be treated in the usual way. 


2. Watery Hydrochloric Acid. 

Synonymes. —This watery or liquid acid was formerly called spirit of salt 
(spiritus sails), or spirit of sea salt (spiritus sails marini), or Glauber's 
spirit of salt (spiritus salis marini Glauberi). 

It is now commonly termed muriatic acid (acidum muriaticum, Ph. 
Ed. and Dub.); or hydrochloric acul (Ph. Ed.; acidum hydrochloricum, 
I’li. Lond.); or-sometimes chlorhydric acid. 

Preparation. —This is obtained by submitting a mixture of common salt 
(cldoride of sodium) and oil of vitriol to distillation in a proper apparatus, 
and condensing the hydrochloric acid gas which passes over in w r ater contai n ed 
in the receiver. Manufacturers of hydrochloric acid generally employ an iron 
or stoneware pot set in brickwork over a fire-place, with a stoneware head 
luted to it, and connected with a row of double-necked bottles, made of the 
same material, and furnished with stop-cocks of emdhenware. The last bottle 
is supplied with a safety tube, dipping into a vesfl of water (fig. 68). 


Fig. 68. 



The liquid obtained by^this process is yellow, and constitutes commercial 
muriatic acid (acidum , muriaticum venale; hydrochloric acid of com¬ 
merce, Ph. Ed.) ’ ' 

Since the manufacture of carbonate of soda from the svilphatq of soda, and the conse¬ 
quent necessity of obtaining the tatter salt in large quantities, another mode of making 
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hydrochloric acid has been sometimes adopted. It consists in using a semi-cylindrical vessel 
for the retort: the upper or flat surface of which is made of stone, while the curved 
portion exposed to the fire is formed of iron. The chloride of sodium is introduced at one 
end, which is then closed by an iron plate, perforated to allow the introduction of the leg 
of a curved leaden funnel, through which strong sulphuric acid is poured. The funnel is 
then removed, and the aperture closed. Heat being applied, the hydrochloric acid gas is 
developed, and is conveyed by a pipe into a double-necked stoneware bottle, half filled 
with water, and connected with a row of similar bottles likewise containing water. 

I’he .British Pharmacopoeias give directions for making hydrochloric acid. 
The Edinburgh College directs the common salt to be previously purified— 

“ bv dissolving it in boiling water; contentrating the solution; skimming off the crystals 
as they form on the surface; draining from them the adhering solution as much as possi¬ 
ble ; and, subsequently, washing them with cold water slightly.” 

The London College uses Chloride of Sodium dried, lbij.; Sulphuric Acid, ^xx.; Distilled 
Water, fjxxiv. 

The Edinburgh College employs equal weights of Common Salt, purified by recrystalliza¬ 
tion, subsequently washing them with cold water, and then drv ing them; Pure Sulphuric 
Acid; and Water. 

The Dublin College orders of Dried Muriate of Soda, 100 parts; Sulphuric Acid of 
commerce, 87 parts ; and Water, 124 parts. 

The Chloride of Sodium is to be introduced into a glass retort, and the Sulphuric Acid 
mixed with part [f^xij. T.\ one-tliird, E. ; onc-half, /).] of the Water [and allowed to 
cool, A] is then poured over the Salt; the remainder of the water being placed in the 
receiver. Distillation is then to be effected [by a sand-bath, L. ; Or by a naked gas-flame, 
E] so that the gas may pass over into the water contained in t he receiver [which is to bo 
kept cool by snow, or a stream of cold water, El] The Acid thus procured is called, by 
the Edinburgh College, Acidum murialicum purum. 

The theory of the above process is precisely that already explained in the 
manufacture of hydrochloric acid gas (see ante, p. 375). The salt is dried, 
to expel any water which may be mechanically lodged between the plates of 
the crystal, and to obtain uniform weights. Common salt frequently or 
usually contains traces of nitrate of soda; and in consequence yields, by dis¬ 
tillation with sulphuric acid, hydrochloric acid contaminated with chlorine. 
To get rid of the nitrate, the chloride should cither be exposed to a full red 
heat before it is placed in the still, or purified by recrystallization and washing 
as recommended by the Edinburgh College. 

Unless care be taken to use pure sulphuric acid, the resulting watery hydro¬ 
chloric acid will be contaminated with various impurities derived from the oil 
of vitriol (see pp. 355 and 356). 

Dr. Gregory 1 gives the following directions for preparing pure liquid hydro¬ 
chloric acid:— 

“ 6 parts by weight, of pure salt are introduced into a flask or mattrass, and covered 
with 10 parts by weight of oil of vitriol, and 4 parts of water, the latter having been pre¬ 
viously mixed, and the mixture allowed to cool: or we may take 8'5 parts of' sulphuric 
acid sp. gr. 1'65. No action takes place in the cold, so that we may adapt securely a 
bent tube to convey the gas to the flask (fig. 69). This tube is twice bent at right 
angles, and has a bulb blown on the longer descending limb. In a bottle surrounded 
with ice-cold water is placed a quantity of distilled water equal in weight to the salt, and 
the bent tube is made to dip about an eighth of an inch iuto this water. A gentle heat 
is now applied to the flask, which rests in a sand-pot, and continued as long as any hydro¬ 
chloric acid comes over. In about two hours the process is finished, and we find the 
distilled water increased in volume nearly two-thirds, and converted into hydrochloric 
acid, quite pure and colourless, of sp. gr. T14 to 1T5. If we wish it as strong as 


, *• 

1 OuUinrH of Clienmtry, Pnrt i. p. 72,1845. , 
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Pig. 09. possible, or of sp. gr. 1-21, we 

nave only to employ, in a second 
operation, a part of the acid 
above described in the place of 
the distilled water, during the 
first half of the operation, when 
it will speedily become saturated. 
No safety tube is required; it 
is only necessary to lower the 
bottle a little, occasionally, so 
a that the tube shall never dip far 
into the liquid; and even should 
absorption take placctoo rapidly, 
and the water rise in the tube, 
the bulb will receive it, the end 
of the tube will be exposed, and 
air entering will prevent the re- 

f urgitatipn of water into the 
ask. This simple tube, there¬ 
fore, forms a self-acting valve, 
and renders a safety tube unnecessary. The absorbing liquid must be kept as cold as 
possible, by frequently changing the surrounding water, which becomes warm owing to 
the heat developed in the absorption. If iec can be had, a little added to the eoolmg- 
vcsscl from time to time keeps the temperature sufficiently low. 

“ In the above operation, the proportions of acid and salt are according to the formula 
NaCl + 2 (HO,SO‘)“(NaO,HO,2S(5 1 ) + HCl. Here, 2 eq. of acid are employed for one 
of salt, for two reasons: 1st, a much lower heat is required; and 2dly, the resulting salt,, 
bisulpliate of soda, is quite easily got out without risking the flask, which is not the case 
when 1 eq. of acid is used, and neutral sulphate is left. The acid is diluted to sp. gr. 
1*65, or even TOO, for the same reasons. The addition of the water facilitates the ope¬ 
ration, and renders the resulting mass more soluble and manageable. It is to be observed 
that, notwithstanding this addition of water, two-thirds of the hydrochloric acid gas comes 
off quite dry, and it is only towards the end of the operation that, the heat being increased, 
water and acid come off together. This is easily known by the tube becoming hot from 
ilic condensation of the steam. From first to last not a trace of sulphuric aeid passes 
over, even into the tube; and thus by using tolerably pure materials, we obtain colourless 
and pure hydrochloric acid, as easily and cheaply as if we were making the very impure 
acid of commerce. By the above process, the purest, and strongest hydrochloric acid 
might be sold for not more than 3d. per lb., probably for less.” 

The quantity of strong sulphuric acid (HO,SO 3 ) required to saturate 2 lbs. 
of common salt is 19 7 % oz.; so that the London College employs a slight 
excess only; whereas the Edinburgh College directs a much greater excess. 

In commerce, a liquid called pure muriatic acid is obtained in the manufacture of spirit 
of tin. Tin is dissolved in commercial muriatic acid, and the solution submitted to heat 
1 n green glass retorts: muriatic acid distils over, and the residue in the retort constitutes 
spirit of tm. 

Properties. —Pure watery or liquid hydrochloric acid (acidum hydrochlo- 
ricum purum) is colourless, evolves acid fumes in the air, and possesses the 
usual characteristics of a strong acid. It has the odour and taste of the 
gaseous acid. Its specific gravity varies with its degree of concentration. 
The London College fixes it at 116; the Edinburgh College at 1*170. It 
is decomposed by some metals (e. g. zinc and iron), hydrogen being evolved, 
and a metallic chloride formed. It reacts on those oxyadds which contain 
five equivalents of oxygen each [e. g. nitric, chloric, iodic, and bromic acids): 
the oxygen of these acids unites with the hydrogen of* the hydrochloric acid 
to form water. When it acts on a metallic oxide, water and a metallic 
chloride are produced. * * 
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Characteristics. —Hydrocliloric acid yields, with nitrate of silver, a white, 
clotty, fusible precipitate ( chloride of silver), which is insoluble in nitric 
acid, soluble in ammonia, and blackens by exposure to light (see ante, p. 369). 
When pure, it is without action on gold leaf, and does not decolorize sulphate 
of indigo. A rod dipped in a solution of caustic ammonia produces white 
fames ( sal ammoniac) when brought near strong liquid hydrochloric acid. 

Composition. —Liquid hydrochloric acid is composed of water, holding in 
solution hydrochloric acid yas. When its sp. gr. is 1’162, its composition, 
according to Dr. Thomson, 1 is as follows:— 

• Atoms. Eq. Wt. Thomson. 

Hydrochloric acid gas . 1 37 33-95 

Water . 8 72 66-05 

Liquid hydrochloric acid, sp. gr. 1'162... 1 109 lOO'OO 

In the London Pharmacopoeia, it is stated that 132 grains of crystallized 
carbonate of soda saturate 100 grains of acid, sp. gr. 1*16. This would 
indicate a per-centage strength of 33’916. 

I)r. Thomson’s Table, exhibiting the Specific Gravity of Hydrochloric Acid of 

DETERMINATE STRENGTHS. 


Atoms of 
Water to one 
of Acid. 

Real Acid in 
100 of the 
Liquid. 

Specific 
Gravity. 

Atoms of 
Water to one 
of Acid. 

Real Acid in 
100 of the 
Liquid. 

Specific 

Gravity. 

6 

40-659 

’ 1 

MM 

22-700 

1-1060 

7 

37000 

mu 


21-512 

1-1008 

8 

83945 

■BE w 


20-442 

1-0960 

9 

31-346 

■B7H 

17 

19-474 

1-0902 

10 

29-134 

1-139 

18 

18-5'.!0 

1-0860 

11 

27-206 

Hb W.M 

1!) 

17-790 

1-0820 

12 

13 

25-517 

24-026 

■ill 

ESI 

20 

17-051 

1-0780 


Impurities.— Commercial hydrochloric acid is always more or less impure. 
The substances with which it has been found to be contaminated are sulphuric 
acid, sulphurous acid, nitrous acid, chlorine, chloride of arsenic, and 
sesquichleride of iron. 

1. Sulphuric acid (free or combined) may, be detected by adding to the 
suspected acid a solution of chloride of barfpn (or nitrate of baryta): if 
sulphuric' acid be present, a heavy white precipitate of sulphate of baryta is 
procured, which is insoluble in nitric acid. ;|p applying this test, the suspected 
acid should be previously diluted with five drjjfic times its volume of water; 
otherwise a fallacy may arise from the crystali*$ion of the chloride of barium. 

2. Sulphurous acid (formed by the action of sulphuric acid on the iron 
pot) is detected by protochloride of tin, which, after sometime, yields a yellow, 
then a brown precipitate of sulphuret of tin. 

3. Nitrous acid is detected by pure oil of vitriol and sulphate of iron (see 
ante, p. 356). 

4. Chlorine gives a*yellow colour to hydrochloric acid. It may be detected 


1 An Attempt to establish the First Principles of Chemistry, vol. i. p. 87, I/ond. 1825. 
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by its odour, by its enabling the liquid to dissolve leaf-gold, and by its 
decolourizing a solution of sulphate of indigo.—A solution of protochloride of 
tin is the readiest test for detecting any gold which may be dissolved, with 
which it forms a purplisli or blackish precipitate. 

5. The presence of iron (derived from the iron pot) is shown by saturating 
the acid with carbonate of soda, and then applying tincture of nutgalls, which 
produces a black tint. Another mode is to supersaturate the liquid with 
ammonia or its sesquicarbonate, by which the red or sesquioxide of iron will 
be precipitated. 

6. Arsenic has been occasionally found in hydrochloric acid. It is derived 
from the employment of arsenical oil of vitriol (see ante, p. 356) in its manu¬ 
facture ; and is doubtless in the state of chloride of arsenic. It may be 
detected by Marsh's test, or by diluting the acid and transmitting sulphuretted 
hydrogen through it, by which orpiment (AsS 3 ) is precipitated. 

7. Fixed impurities are found in the residue after the distillation of the 
acid. 

8. The strength of the acid is determined by its sp. gr. and its saturating 
power. 

The following are the characters of pure hydrochloric acid as given by the 
London College:— 

Colourless; entirely vapourizable by beat. When mixed with distilled water, neither 
chloride of barium nor ammonia, nor tiio sesquicarbonate of ammonia, throws down any 
tiling. Strips of gold, even when heated in it, are not acted upon by it. It does not 
destroy the colour of the solution of sulphate of indigo. Its specific gravity is TIG. 
132 grains of crystals of carbonate of soda are saturated by 100 grains of this acid. 

To the above should be added, that sulphuretted hydrogen being transmitted 
through it produces no yellow or brownish colour. The Edinburgh College 
fixes the density at 1*180. 

Physiological Effects, a . On Dead Animal Matter. — Very dilute 
hydrochloric acid, mixed with dried mucous membrane, has the property of 
dissolving various animal substances (as coagulated albumen, fibrin of the 
blood, boiled meat, &c.), and of effecting a kind of artificial digestion of them, 
somewhat analogous to the natural digestive process. 1 

1 8 . On Animals .—The effects of liquid hydrochloric acid on living animals 
(horses and dogs) have been investigated by Sproegel, Courton, Viborg, 2 and 
by Orfila. 3 Thrown into the veins, it coagulates the blood and causes speedy 
death. Small quantities, however, may be injected without giving rise to 
fatal results. Thus Viborg foujid that a horse recovered in three hours from 
the effects of a drachm of the acid, diluted with two ounces of water, thrown 
into a vein. Administered by the* stomach to dogs, the undiluted acid acts 
as a powerful caustic .poison. Exhalations of the acid vapours take place 
through the mouth and nostrils, and death is generally preceded by violent 
convulsions. 

7- On Man. —Properly diluted, and administered in small but repeated 
doses, hydrochloric acid produces the usual effects of a mineral acid before 
described (pp. 94 and 170). It usually causes a sensation of warmth in the 
stomach, relaxes the bowels, and increases the frequency of the pulse. Larger 

" - —~— ---1- 

1 Miiller, Elements of Physiology, p. 544. 

3 Winner, Die IVirkuny f or Arzneimiltet unit Gifts. 

3 Toxicologic Generate. 
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doses are said to have excited giddiness and a slight degree of intoxication or 
stupor. In a concentrated form it operates as a powerfully caustic poison. 
The only recorded cases of poisoning by it (in the human subject) with which 
I am acquainted, are one mentioned by Orfila 1 and another related by my 
friend and former pupil, Mr. John Quekett. 2 In the latter case the stomach 
and duodenum were found, after death, to be charred, and the gall-bladder 
was observed to have a green tint at the part where it was in contact with 
the stomacli [from the action of the acid on the bile?]. It is remarkable 
that the contents of the stomach manifested no acidity to litmus; nor could 
any chloride be recognised by nitrate of silver, either in the decoction of the 
stomach and duodenum or in the contents of the stomach. The particular 
nature of the chemical changes effected by it in the orgauic tissues with which 
it comes in contact, is not so well understood as in the case of sulphuric or 
nitric acid. Its chemical action is less energetic than either nitric or sulphuric 
acid. 

Uses. «. Internal or Remote .— Hydrochloric acid has been employed in 
those diseases formerly supposed to be connected with a putrescent conditio^ 
of the fluids; as the so-called putrid and petechial fevers, malignant scarlatina, 
and ulcerated sore-throat. It is usually administered in these cases in con¬ 
junction with the vegetable tonics; as cinchona or quassia. It is frequently 
employed to counteract phosphatic deposits in the urine (see ante, pp. 173 
and 174). After a copious evacuation, it is, according to Dr. Paris, the most 
efficacious remedy for preventing the generation of worms; for which purpose 
the infusion of quassia, stronger than that of the Pharmacopoeia, is the best 
vehicle. It has been employed with benefit in some forms of dyspepsia. 
Two facts give a remarkable interest to the employment of this acid in dyspeptic 
complaints—namely,that it is a constituent of the healthy gastric juice ; 3 and 
secondly, when mixed with mucus, it has a solvent or digestive power in the 
case of various articles of food, as before mentioned. Lastly, hydrochloric 
acid has been used in scrofulous and venereal affections, 4 inhepatic disorders, &<:■ 

j3. External .—In the concentrated form it is employed as a caustic to 
destroy warts, and as an application in sloughing phagedseUa, though for the 
latter purpose it is inferior to nitric acid. Van Swieten 5 employed it in can- 
crum oris; and more recently Bretonneau 6 has spoken in the highest terms 
of its efficacy in angina membranaeea, commonly termed diphtheritis. It is 
applied to the throat by a sponge. Properly diluted, it forms a serviceable 
gargle in ulceration of the mouth and throat. The objection to its use as a 
gargle^ its powerful action on the teeth : to obviate this as much as possible, 
the mouth is -to be carefully rinsed each time after using the gargle. It is 
sometimes appied to ulcers of the throat by means of a sponge. Water 
acidulated with this acid has been applied to frost-bitten parts, to chilblains, 
&c. An injection composed of from eight to twelve drops of the acid to three 
or four ounces of water, has been employed as an injection in gonorrhoea. 

1 Toxicologie Generate. 

2 London Medical Gazette, vol. xxv. p. 285, Nov. 15, 183!). 

3 It has recently been stated, that the free acids of the gastric juice are the phosphoric and lactic; 

and that the hydrochloric is derived from the chlorides of sodium and potassium. 

* London Medical Hemedb, vol. ii. p. 278, Loud. 1800. 

6 Commentaries, Eng. Transl. vol. iv. p. 31, Edinb. 1776. 

* Hecherches sur l'Inflammation speciale dn trim mnqueujc, et en. pariiculier sur la dvphtherUe, 
engine maligne, ou croup epidemique, Paris, 1826. 
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Administration. —It is given, properly diluted, in doses of from five to 
fifteen or twenty minims. 

Antidotes. —In a ease of poisoning by hydrochloric acid, the antidotes 
(sec ante, p. 160) are chalk, whiting, magnesia or its carbonate, and soap; 
and in the absence of these, oil, the bicarbonated alkalies, milk, white of egg, 
or demulcents of any kind. Of course the gastro-enteritis is to be combated 
in the usual way. 

ACIDIIM HYMOCHLOIUCliM DILDTUM, L.; Acidum Muriaticum dilutum, 
E.; Diluted, Muriatic Acid .—(Hydrochloric acid, f^iv.; Distilled water, 
f*xij. "The density of this preparation is 1*050,” E.) The dose is from 
5ss. to 5j. The most agreeable mode of exhibiting it is in the infusion of 
roses, substituting the hydrochloric for sulphuric acid. 


17. Snlphuris Dichloridum.— Dichloride of Sulphur. 


Formula S'-’Cl. Equivalent Weight G7’5. Equivalent Volume of the Vapour 1 or 


Protochloride of sulphur ; hypochlori.de of sulphur ; suhchlori.de of sulphur ; sulphur chlo- 
ratm ; hypochlorctim sit/plmrosum ; hisulphurel of chlorine ; chlorum hypersulphvratum .— 
Discovered by Dr. T. Thomson in 1803. Obtained by transmitting dry chlorine gas over 
washed and dried (lowers of sulphur until these are for the most part dissolved. The 
decanted fluid is to be distilled by a gentle heat from the excess of dissolved sulphur. 

It is a browuish yellow oily liquid, whose specific gravity is 1'087. it fumes in the 
air. Its odour is strong, and somewhat like that of sea plants. Its taste is acrid, hot, 
and hitter. When the eyes arc exposed to its vapour, it excites a copious flow of tears, 
and a painful sensation, like that caused by peat-smoke. When dropped into water, it is 
gradually converted into hydrochloric acid, sulphur, and hyposulphurous acid; the latter 
resolving itself into sulphurous acid and sulphur. 2S-C1 + 2110=2HC1 + SO 2 +3S. It 
consists of 32 parts of sulphur and 35*5 of chlorine. 

Dielilorido of sulphur has been employed in medicine both as an external and as an 
internal remedy. In obstinate lepra and psoriasis, an ointment composed of one drachm 
of the dichloride to an ounce of lard has been used with gteatf success. Biett also 
employed it in the form of ointment in skin diseases (Mcrat and De Lens). Internally, 
Derksenyc 1 employed it in obstinate gouty pains with stomach complaints, and also in a 
dangerous nervous fever. He gave it in doses of ten drops, dissolved in ether, and taken 
in wine. It deserves, however, to be noticed, that although ether at first dissolves, it 
gradually decomposes the dichloride. 


Order VIII. IODINE AND ITS COMBINATIONS WITH 
OXYGEN, HYDROGEN, SULPHUR, AND CHLORINE. 

is. iodxnxum.—iodh^te. 

Symbol 1. Equivalent Weight 126. Equivalent Volume if Iodine Vapour 1 or 

History.— Iodine was discovered in 1811 by M. Courtois, a saltpetre 
Manufacturer at Pans. It was first described by Clement in 1813, but 
Was afterwards more fully investigated by Davy and *Gay-Lussac. It was 


1 Die Lehre von d. Chem. ArztteiwMeln.,A!>it&m, 1842. 




384 


1NQRGAN1C BODIES.—Iodine. 

named iodine ( iodinium, Ph. L. and I).; iodineum, Ph. Ed.; iodum ; 
iodina), from IvSys, violet-coloured; oil account of the colour of its vapour. 
Natural History. — It exists in both kingdoms of nature. 1 

n. In the Inorganised Kingdom. —Vauquelin met with iodide o!' silver in a mineral 
brought from Mexico; aud Mentzel found iodine in an ore of zinc which contained 
cadmium. It lias also been met with in an ore of lead. 2 3 Del ltio found iodide of mercury 
in Mexico. Iodine is said to have been found in coals.' 1 An alkaline iodide has been 
detected in the Chili nitrate of soda. In sea water, iodine has likewise been discovered, 
where it probably exists as an iodide of sodium or of magnesium. Many mineral waters 
contain it. It was detected by Mr. Copeland 4 in the carbonated chalybeate of Bonminglon. 
About one grain of iodine was found by Dr. Daubeny 5 * in ten gallons of the water of 
ltobin’s Well at Leamington, in Warwickshire. In the old well at Cheltenham, the 
quantity was not more than one grain in sixty gallons. It is a frequent constituent of 
brine springs (see ante, p. 302). In a brine spring at Nantwieh, in Cheshire, there was 
about a gram ot iodine in twelve gallons. In the sulphurous water of Castel Nuovo d’Asti, 
iodine was discovered by Cantu. In some of the mineral waters of Germany, Bavaria, 
and South America, it has also been deteeted. r ' Fuchs found it in the rock salt of the 
Tyrol. 7 

0. In the Organised Kingdom. —Of animals containing iodine 1 may mention the 
genera Spongia,, Gorgonia , Doris, Venus, &c.: likewise Sepia, the envelopes of the eggs 
of which contain it. An insect has been found near Ascoli, in Italy, which Savi has 
described under the name of Mas fadidissimns, containing iodine. The animal emits, 
when disturbed, a yellow fluid strongly smelling of iodine, and which immediately strikes 
the characteristic violet colour with starch. 8 Iodine has been detected in the 
oil of the cod’s liver. 9 A very considerable number of vegetables, particularly those 
belonging to the family Algic, yield it.. The following arc some instances:— Fuats 
vesiculosus, F. serralus, and F. nodosus ; Laminaria saccharina , and /,. digitata ; Halidrgs 
siliquosa ; Chorda, Filum ; Gelidium cartilagineuM; Ilalgxeris polypodioides ; Fhyllophora 
rnbens ; Rhodommia palmate; Viva That; Porphfra mnbilicalis ; Pudina Paoonia; 
Gigariina Helminthocorton; and some of the marine Conferva;. 

“ The following table, drawn up by Mr. Wliitelaw, a manufacturer in Glasgow, from 
his own experiments, shows the proportion of iodine contained in some of the most com¬ 
mon Algte on our sea coast s :— 

Ratios of Iodine. Ratios of Iodine. 

Laminaria digitata . 100 Finals serralus . 20 

Laminaria bulbosa . 05 Fucus bulbosus .*... . 15 

Laminaria saccharina . 35 

“ The quantities of chloride of potassium in those Alga; foEow nearly the same ratio.” 1 " 
Professor Graham states that, according to Mr. Whitelaw, the long clastic stems of the 
Rhodomenia palmata afford most of the iodine contained in kelp. 

Professor Graham 11 12 has suggested the manufacture of iodine lrom Guernsey kelp, which, 
being the produce of deep sea fuci, contains more iodine than ordinary kelp. 

It has been found in several species of phamogamous plants, as Zostera marina ; and, 
more recently, in two growing in Mexico—namely, a species of’ Agave , and one of Saitoh? 

1 Since the publication of the first edition of this work, I have met with S. TO. Sarphati’s Con i- 
menlatio de Iodio, Lugilnni, 1835, in which is found the most extensive list of natural bodies con¬ 
taining iodine of any work with which 1 am acquainted. 

2 Journ. de Pharmacie, tom. xxiii. for 1837, p. 29. 

3 Loud, and Edinb. Philosoph. Mag. for Nov. 1839. 

4 Edinburgh New Philosophical Journal, vol. i. p. 159. 

5 Phil. Trans. 1830, Part ii. p. 223. 

9 Gairdner, Essay on the Natural History, Origin, Composition, and Medicinal Effects of Mineral 
and Thermal Springs, p. 27, Edinb. 1832. 

7 Gmelin, Handbuch der Chemie, Bd. i. S. 350. 

8 Dulk, Die Preussische Pharmakopbc, Bd. i. S. 583, Leipzig, 182!); and British and Foreign 
Medical/Review for January 1838, p. 163, 

9 Journ. de Pharmacie, lorn, xxiii. p. 501. 

1(1 Thomson, Organic Chemistry, p. 946. 

11 Mem. and Procecdinys of the Chemical Soring, vol. iii. p. 252. 

12 Journal de Pharmacie, l. xxiii. p. 31. 
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PrbparaTioh. —British iodine* is exclusively manufactured at Glasgow, 
from the kelp of the west coast of Ireland and the western islands of Scotland. 

The kelp is broken into pieces and lixiviated in water, to which it yields 
about half its weight of salts. The solution is concentrated by evaporation, 
and thereby deposits soda salts (common salt, carbonate and sulphate of 
soda), and on cooling also lets fall crystals of chloride of potassium. The 
mother liquor (called iodine ley) is dense, dark-coloured, and contains the 
iodine, in the form, it is believed, of iodide of sodium. Sulphuric acid is 
added, to render the liquor sour, by which carbonic acid, sulphuretted hydrogen, 
and sulphurous acid gases, are evolved, and sulphur is deposited. The work¬ 
men set fire to the sulphuretted hydrogen as it escapes, to obviate its bad 
effects. The acid ley is then introduced into a leaden still (fig. 70, a), and 

heated to 140° P., when binoxide of 
manganese is added. A -leaden head, 
having two stoppers (i and c), is then 
adapted and luted with pipe-clay, and to 
the neck of the head is fitted a series of 
spherical glass condensers (d), each having 
two mouths opposite to each other, and 
inserted the one into the other. Iodine 
is evolved, and is collected in the con¬ 
densers. The process is watched by 
occasionally removing the stopper c, and 
additions of sulphuric acid or manganese 
are made by b, if deemed necessary. 1 

The following is the mutual reaction 
of sulphuric acid, binoxide of manganese, 
and iodide of sodium:—Two equivalents 
Iodine leaden still and glass receiver. of sulphuric acid react on 000, equivalent 

• of binoxide of manganese, and on one 

equivalent of iodide of sodium ; and yield one equivalent of iodine, one equi¬ 
valent of sulphate of soda, and one equivalent of the sulphate of the protoxide 
of manganese. Nal + MnO 2 + 2S0 3 =NaO, SO 3 + MnO, SO 3 +1. 



Materials. Composition. 


Products. 


] 

1 

2 


«). Iodide of Sodium . |SSSSi'i i i I *' *S 

“>■ Bmoxi * s« 

*|. Sulphuric Acid... SO j 1 *«; £$£ j* 


( 1 eg. Soda 31 



1 rq. Iodine 


1 eq. Sulphate Soda .... 
1 eq. ProtosulphateManp. 


186 

71 

76 


87* 873 873 

The evolution o£ iodine in the preceding process may be also accounted for in another 
way. By the mutual reaction of sulphuric add, binoxide of manganese and a chloride (as 
of sodium or potassium), chlorine is set free. This reacting on iodide of sodium, would 
liberate iodine, and form ohloride of sodiutn. Or, the hydkiodic acid set free from a solu¬ 
tion of iodide of sodium by sulphuric acid, may be decondP»ed by the nascent chlorine. 

Properties. —Iodine is a crystaJlizable solid, its primary form being a 
rhombic octohedron 2 (see ante, p. 141). It is usually met with in micaceous. 


Tor further details, consult Graham’s Elements of Chemistry, vol. i. p. 884. See also Dr. 
Thomson, in the Afhetianm for 1840, p. 772. . , 

Buchner’s Repertomm far die Pharmacte, 2ter Reihe, Band. «. S. 48, Niirnberg, 1841. 

VOL. I. 2c 
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soft, friable scales, having a greyish-black colour, a metallic lustre, an acrid, 
hot taste, and a disagreeable odour, somewhat similar to that of chlorine. It 
fuses at about 225° F., and at 347° is volatilized, though the vapour rises 
along with that of water at 212°. Iodine vapour is of a beautiful violet colour 
and has a great specific gravity—namely, 8'716, according to Dumas. Iodine 
requires 7000 times its weight of water to dissolve it, but alcohol and ether 
are much better solvents for it. 

Characteristics. —In the free state iodine is distinguished from most other 
bodies by the violet colour of its vapour, and by its forming a blue compound 
( iodide of starch) with starch. So delicate is this test, that, according to 
Stromeycr, water which does not contain more than one-four-hundred-and-fifty 
thousandth of its weight of iodine, acquires a perceptibly blue tinge on the 
addition of starch. This blue colour is destroyed by heat; and, therefore, in 
testing for iodine, the liquids employed should be cold: an excess of alkali 
also destroys it by forming two salts, an iodate and an iodide, but by super¬ 
saturating witli acid the colour is restored. The action of iodine on starch is 
also impeded by some organic constituents of plants. 

Indigo-blue, when heated on platinum-foil, evolves a purplish smoke somewhat similar 
in colour to the vapour of iodine. 

Iodine as well as the mineral acids (sulphuric, nitric, and hydrochloric,) produce a blue 
colour with narceine (sec Opium). 

When iodine is in combination with oxygen, starch will not recognise it. For example, 
if a little starch he added to a solution of iodic add, no change of colour is observed; but 
if some deoxidating substance be now employed (such as sulphurous acid) the blue colour 
is immediately produced. If iodine be combined with a base (as with hydrogen, potassium, 
or sodium,) forming a soluble iodide, chlorine or sulphuric or nitric acid must be employed 
to remove the base; and the iodine being then set free, will react on the starch. This is 
the mode of proceeding to detect iodine in the urine of a patient; for the mere addition ‘ 
of starch will not suffice. Excess of chlorine will unite with the disengaged iodine, and 
cause the blue colour to disappear. 

The metallic iodides are known as follows:—Heated with concentrated 
sulphuric acid in a glass tube, they evolve gaseous iodine, known by its violet 
colour. The insoluble iodides are frequently characterised by their colour: 
heated with carbonate of potash, they are decomposed, and yield iodide of 
potassium. The soluble iodides are recognised by the action of nitric acid 
and starch, above mentioned. They yield with nitrate of silver a yellowish- 
white precipitate ( iodide of silver), which, like chloride of silver, is insoluble 
in dilute nitric acid, but, unlike this, is scarcely soluble in caustic ammonia. 
The iodides also yield a yellow precipitate ( iodide of lead) with a solution of 
the salts of lead, and a scarlet precipitate ( biniodide of mercury) with the 
bichloride of mercury. 

Impukities.—T he iodine of commerce is always contaminated with variable 
proportions of water. An ounce, if very moist, may contain a drachm, or 
perhaps even a drachm and a half, of water. This fraud is detected by com¬ 
pressing the iodine between folds of blotting-paper. In this moist state it is 
“ unfit for making pharmaceutic preparations of fixed and uniform strength,” 
and the Edinburgh College gives the following directions for purifying it:— 

“ It must be dried by being placed in a shallow basin of earthenware in a small con¬ 
fined space of air, with tqp or twelve times its weight of fresh-burnt lime, till it scarcely 
adheres to the inside of a dry bottle.” 

To obtain it in large crystals, it requires to be resublimed in an alembic on 
a sand-bath. 
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Various substances, such as coal, plumbago, binoxide of manganese, 
sand, and charcoal, are also said to have been employed for the purpose of 
adulterating iodine; but in no samples of iodine which I have examined 
have I ever found any of these substances. Pure iodine is completely soluble 
in alcohol, and evaporates, when heated, without leaving any residuum. Any 
matter insoluble in alcohol, or not vaporizable by heat, is an adulteration. 
The Edinburgh College gives the following criteria of its goodness:— 

« Entirely vapourizable: tliirty-nine grains, with nine grains of quicklime and three 
ounces of water, when heated short of ebullition, slowly form a perfect solution, which is 
yellowish or brownish, if the iodine be pare, but colourless if there be above two per cent, 
of water or other impurity.” 

Physiological Effects, a. On Vegetables .—Cantu states that seeds 
placed in pure sand and moistened with a solution of iodine, germinate more 
readily than seeds sown in the usual way. Vogel, however, asserts that iodine, 
so far from promoting, actually checks or stops germination. 1 

18 . On Animals generally .—On horses, dogs, and rabbits, it operates as 
an irritant and caustic poison, though not of a very energetic kind. Magendie 
tlirew a drachm of the tincture of iodine into the veins of a dog without causing 
any obvious effects. 2 Dr. Cogswell has repeated this experiment: the animal 
was slightly affected only. 3 The last-mentioned writer found that two drachms 
of the tincture caused death. But something must be ascribed to the alcohol 
employed. Orfiia 4 applied 72 grains of solid iodine to a wound on the back 
of a dog: local inflammation, but no other inconvenience, resulted. One or 
two drachms administered by the stomach caused vomiting, and when this 
was prevented by tying the oesophagus, ulceration of the alimentary canal and' 
death took place. Mr. Dick 5 gave iodine in very large doses to a horse for 
three weeks, but the only symptom which could be referred to its influence 
was an unusual disregard for .water. The average daily allowance was two 
draclims, administered in quantities ascending from a drachm up two ounces. 
Dr. Cogswell 5 gave 78 grains of iodine to a dog in nine days. Five days 
after the cessation of the iodine, the dog was killed: the urine contained a 
highly appreciable quantity of iodine, and a trace, and but a trace, of iodine 
was found in the blood, brain, and stomach. 

y. On Man .—The local action of .iodine is that of an irritant. The nature 
of its chemical action on the tissues has been already explained (see ante, p. 
93). Applied to the skin, it stains the cuticle orange-yellow, causes itching, 
redness, and desquamation. If the vapour of it, mixed with air, be inhaled, 
it excites cough and heat in the air-passages. On a secreting surface its 
alcoholic solution acts as a desiccant. Swallowed in large doses, it irritates 
the stomach, as will be presently mentioned. 

The general effects of iodine and its compounds on the body have been 
already noticed (see ante, p. 182). They may be considered under the two 
heads—of those arising from the use of small, and those produced by large 
doses. 


1 'De Candolle, Physbbgie Vegetale, t. Smc, p. 1337. 

* Formutcure. 

3 Experimental Essay on Iodine, p. 31,1837. ’ 

* Toxicobgie generate. 

5 Cogswell's Essay, p. 84» , 

* Op. tit. p. 60. 
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aa. In small, medicinal doses, we sometimes obtain the palliation, or even 
the removal of disease, without any perceptible alteration in the functions of 
the body. Thus, in a case of chronic mammary tumor which fell under my 
observation, iodine was taken daily for twelve months, without giving rise to 
any perceptible functional change, except that the patient was unusually thin 
during this period. Sometimes it increases the appetite—an effect noticed 
both by Coindet 1 and by Lugol, 2 from which circumstance it has been de¬ 
nominated a tonic. But the long-continued use of it, in large doses, has 
occasionally brought on a slow or chronic kind of gastro-enteritis—an effect 
which I believe to be rare, and only met with when the remedy has been in¬ 
cautiously administered. 

In irritable^subjects, and those disposed to dyspepsia, it occasions nausea, 
sickness, heat of stomach, and loss of appetite, especially after its use has been 
continued for some days; the bowels are oftentimes slightly relaxed, or at least 
they are not usually constipated. More than one-third of the patients treated 
’’by Lugol experienced a purgative effect; and when the dejections were 
numerons, colics were pretty frequent. 3 Gendrin 4 and Manson, 5 however, 
observed a constipating effect from the use of iodine. 

The action of iodine on the organs of secretion is, for the most part, that 
of a stimulant; that is, the quantity of fluid secreted is usually increased, 
though this effect is not constantly observed. Jorg 6 and his friends found, 
in their experiments on themselves, that small doses of iodine increased the 
secretion of nasal mucus, of saliva, and of urine, and they inferred that the 
similar effect was produced on the gastric, pancreatic, and biliary secretions. 
“Iodine,” says Lugol, 7 “is a powerful diuretic. All the patients using it 
have informed me that they pass urine copiously.” Coindet, however, 
expressly says that it does not hSgjTase the quantity of urine. In some cases 
in which 1 carefully watched its Ifekdts, I did not find any diuretic effect. 
Iodine frequently acts as an emmenayoyue. Coindet, Sablairoles, 8 Brera, 9 
Magendie, 10 and many others, agree on this point; but Dr. Manson 11 does not 
believe that it possesses any emmenagogue powers, further than as a stimulant 
and tonic to the whole body. In one patient it occasioned so much sickness 
and disorder of stomach, that the menstrual discharge was suppressed altogether. 
On several occasions iodine has caused salivation and soreness of mouth. 1 n 
the cases noticed by Lugol the patients were males. In the Medical Gazette, 
vol. xvii. for 188(5, two instances are mentioned, — one by Mr. Winslow (p. 
401), the other by Dr. Ely (p. 480). Other cases are referred to in Dr. 
Cogswell’s work. This effect, however, I believe to be rare. De Carro 
(quoted by Bayle 12 ) denies that iodine causes salivation, but says it augments 
expectoration. Lastly, diaphoresis is sometimes promoted by iodine. 

1 Biblioth. Enivers. torn. xiv. Sciences and Arts. 

2 Essays, translated by I)r. O’Shauglmessy. 

3 Op. cit. p. 20. 

* Diet, de Mat. Med. t. 3me. p. 628. 

5 Medical Researches on Iodine. 

c Material su finer Jrzneimittell. Leipzig, 1824. 

7 Essays, p. 19. 

* Journ. yenerale de Med. t. 97. 

2 Quoted by Bayle, in his Bibtiotheqne de Therapeii/ique, t. i. p. 129. 

Formulaire. 

11 Medical Researches on the Effects of Iodine, Loud. 1825. 

K Uj>. cit, p. 50. 
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Two most remarkable effects which have been produced by iodine are— 
absorption of the mamma and wasting of the testicles. Of the first of 
these (absorption of the inammie), three cases are reported in Hufeland’s 
Journalf one of which may be here mentioned. A healthy girl, twenty years 
of age, took the tincture of iodine during a period of six months for a bron- 
chocele, of which she became cured; but the breasts were observed to diminish 
in size, and, notwithstanding she ceased to take the remedy, the wasting con¬ 
tinued, so that at the end of two years not a vestige of the mammae remained. 
Sometimes the breasts waste, though the bronehocele is undiminished: 
Ifeichenau 1 2 relates the case of a female, aged twenty-six, whose breasts began 
to sink after she had employed iodine for four months, and within four weeks 
they almost wholly disappeared; yet her goitre remained unaffected. With 
regard to the other effect (wasting of the testicle) 1 suspect it to be very rare. 
1 have seen iodine administered in some hundreds of cases, and never met 
with one in which atrophy either of the breast or testicle occurred. Magcndie 
also never saw these effects, though they are frequent in Switzerland. 

A disordered condition of the cerebro-spinal system has in several 
instances been caused by iodine. Thus, slight headache and giddiness are 
not unfrequcntly brought on. Lugol tells us that, by the use of ioduretted 
baths, headache, drowsiness, intoxication, and even stupor, are produced. 
Analogous symptoms were observed in some of Dr. Malison's cases ; and in 
one there were convulsive movements. 

A specific effect on the skin is sometimes produced by iodine, besides the 
diaphoresis before alluded to. Thus Dr. C. Vogel 3 gives an account of a lady, 
twenty-eight years of age, of a sallow complexion, who, from the internal 
employment of the tincture of iodine, became suddenly brown, besides suffering 
with other morbid symptoms. After some days the skin had the appearance 
of having been smoked! Mr. Stedman 4 says that in some scrofulous patients 
if improves the condition of the hair and scalp. lied hair is said to have 
assumed a chesnut-brown colour under the long-continued internal use of 
iodine. 5 

The rapid emaciation said to have been occasionally produced by iodine, as 
well as the beneficial influence of this substance in scrofulous diseases, and 
the disappearance of visceral and glandular enlargements under its use, have 
given rise to an opinion that iodine stimulates the lymphatic vessels and, 
glands (see ante, pp. 175 and 17G). Manson, however, thinks that it exerts 
no peculiar or specific influence over the absorbent system, which only parti¬ 
cipates in the general effects produced on the whole body. And Lugol asserts, 
that instead of producing emaciation, it encourages growth and increase of size. 

There can be no doubt that the continued use of iodine must have some 
effect over the general nutrition of the body, and by modifying the actions 
previously performed by the various organs and symptoms, it may at one time 
cause the embonpoint described by Lugol, and at another have the re¬ 
verse effect. : in one case it may promote the activity of the absorbents, and 
occasion the removal of tumors of considerable size, in another check ulcera- 


1 Bayle, op. eit. p. 162. 

2 Christison, p, 180. 

3 Bust, Magazin, Bd. xiv. p. 156. 

* London Medical QaDclte, vol. xv. p. 447. , 

3 Clauzel, Revue Medicate, Nov. 1834, p. 30. 
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tion (a process which Mr. Key, in the 19th vol. of the Medico-Chirurgical 
Transactions, denies to be one of absorption, but considers to be one of 
degeneration or disorganization) and cause the healing of ulcers. 

Some have ascribed to iodine an aphrodisiac operation. Kolley, 1 2 a 
physician at Breslau, who took it for a bronchocele, said it had the reverse 
effect on him. 

In some instances, the€bntinucd use of iodine has given rise to a disordered 
state of system, which has been designated iodism. The symptoms (termed 
by Dr. Coindet, iodic) are violent vomiting and purging, with fever; great 
thirst; palpitation ; rapid and extreme emaciation; cramps, and small and fre¬ 
quent pulse, occasionally with dry cough; and terminating in death. Tliis 
condition, however, must be a very rare occurrence; for it is now hardly ever 
met with, notwithstanding the frequency and freedom with which iodine is 
employed. But it has been noticed by Coindet, 3 Gardner, 3 Zink, 4 Jahn, 5 and 
others. The daily experience of almost every practitioner proves, that the 
dangers resulting from the use of iodine have been much exaggerated, and we 
can hardly help suspecting that many symptoms, which have been ascribed to 
the injurious operation of this remedy, ought to have been referred to other 
causes; occasionally, perhaps, they depended on gastro-enteritis. In some 
cases, the remarkable activity of iodine may have arisen from some idiosyncrasy 
on the part of the patient. Dr. Coindet attributes the iodic symptoms to the 
saturation of the system with iodine—an explanation, to a certain extent, 
borne out by the results of an experiment made by Dr. Cogswell, and which 
I have before mentioned : I allude, now, to the detection of iodine in the 
tissues of an animal five days after he had ceased taking this substance. 

/3£. In very large doses iodine has acted as an irritant poison. In a fatal 
instance, recorded by Zink, 6 7 the symptoms were restlessness, burning heat, 
palpitations, very frequent pulse, violent priapism, copious diarrhoea, excessive 
thirst, trembling, emaciation, and occasional syncope. The patient died after 
six weeks’ illness. On another occasion this physician had the opportunity of 
examining the body after death. In some parts the bowels were highly in¬ 
flamed ; in others they exhibited an approach to sphacelation. The liver was 
very large, and of a pale rose colour. 

Such cases, however, are very rare. In many instances, which might be 
referred to, enormous quantities of iodine have been taken with very slight 
effects only, or perhaps with no marks of gastric irritation. Thus, Dr. 
Kennedy,? of Glasgow, exhibited within eighty days 958 grains of iodine in 
the form of tincture: the daily dose was at first two grains, but ultimately 
amounted to eighteen grains. The health of the girl appeared to be unaffected 
by it. It should here be mentioned, that the presence of bread, sago, arrow¬ 
root, tapioca, or other amylaceous matters, in the stomach, will much diminish 
the local action of iodine, by forming an iodide of starch; which, as will here¬ 
after be mentioned, is a very mild preparation. 8 

1 Journ, CompUm. t. xvii. p. 307. 

2 Op. cit. 

3 Essay on the Use of Iodine. 

* Journ. Copptem. t. xviii. p. 126. 

3 Quoted by Christison, p. 181. 

3 Journ. Comp/S'H. t. iviii. 

7 Dr. Cogswell's Essay. 1 

s See the experiments of Dr. Buchanan, presently to be noticed. 
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Modus Operandi.— 1 That iodine becomes absorbed, when employed either 
externally or internally, we have indisputable evidence by its detection, not 
only in the blood, but in the secretions (see ante , pp. 103 and 102). Cantu 1 
lms discovered it in the urine, sweat, saliva, milk, and blood. In all cases it 
is found in the state of iodide. Bennerscheidt 2 examined the serum of the 
blood of a patient who had employed for some tinle iodine ointment; but he 
could not detect any trace of iodine in it. In th^crassamentum, however, 
lie obtained evidence of its existence, by the blue tint communicated to starch. 
It may be readily detected in the urine of patients who have been using iodine, 
by adding a cold solution of starch and a few drops of nitric acid, when the 
blue, iodide of starch is produced. 

Uses. —As a remedial agent iodine is principally valuable for its resolvent 
influence in chronic visceral and glandular enlargements, indurations, thicken¬ 
ing of membranes (as of the periosteum), and in tumors. In comparing its 
therapeutical power with that of mercury, we observe in the first place that it 
is not adapted for febrile and acute inflammatory complaints, in several of 
which mercury proves a most valuable agent. Indeed, the existence of inflam¬ 
matory fever is a contraindication for the employment, of iodine. Secondly, 
iodine is especially adapted for scrofulous, mercury for syphilitic, maladies; 
and it is well known that in the former class of diseases mercurials fire for the 
most part injurious. Thirdly, the influence of iodine over the secreting organs 
is much less constant and powerful than that of mercury ; so that iu reten¬ 
tion or suppression of the secretions, mercury is for the most part greatly 
superior to iodine. Fourthly, iodine evinces a specific influence over the dis¬ 
eases of certain organs (e. y. the thyroid body), which mercury does not.— 
These are some only of the peculiarities which distinguish the therapeutical 
fiction of iodine from that of mercury. 

a. In bronchocele .—Of all the remedies yet proposed for bronchocele, this 
has been by far the most successful. Indeed, judging only from the numerous 
cases cured by it, and which have been published, we should almost infer it 
to be a sovereign remedy. However, of those who have written on the use 
of iodine in this complaint, some only have published a numerical list of their 
successful and unsuccessful cases. Bayle 3 has given a summary of those 
published by Coster, Irmenger, Baup, and Manson, from which it appears, 
that of 364 cases treated by iodine, 274 were cured. Dr. Copland 4 observes 
that, of several cases of the disease which have eome before him since the in¬ 
troduction of this remedy into practice, “ there has uot been one which has 
not either been cured or remarkably relieved by it.” I much regret, how-, 
ever, that my own experience does not accord with this statement. I have • 
repeatedly seen iodine, given in conjunction with iodide of potassium, and used 
both externally and internally, fail in curing bronchocele; and I know others 
whose experience, has been similar. Dr, Bardsley 5 cured only nine, and re¬ 
lieved six, out of thirty cases, with iodide of potassium. To what circum¬ 
stances, then, ought we to attribute tliis variable result ? Dr. Copland thinks 
that, where it fails, it has been given in “ too large and irritating doses, or in 


1 Jourit. tie C/tinue Mid. 

■' Ibid. t. iv. p. 383. ’ 

3 Bibliotheque de Therapeutique, t. ler, p. 394. 

* Diet, of Bract. Medf , 

■’ Hospital facts and Obscr cations , p, 121. 
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an improper form ; and without due attention having been paid to certain 
morbid and constitutional relations of the disease during the treatment.” 

Bat, in two or three of the instances before mentioned, I believe the failure 
did not arise from any of the circumstances alluded to by I)r. Copland, and I 
am disposed to refer it to some peculiar condition of the tumor, or of the con- 
stitution. When we consider that the terms bronchocele, goitre, and Derby¬ 
shire neck, are applied to very different conditions of the thyroid gland, and 
that the causes which produce them are involved in great obscurity, and may; 
therefore, be, and indeed probably are, as diversified as the conditions they 
give rise to, we can easily imagine, that while iodine is serviceable in some, 
it may be useless, or even injurious, in others. Sometimes the bronchocele 
consists in hypertrophy of the substance of the thyroid gland,—that is, this 
organ is enlarged, but has a healthy structure. In others, the tumefaction of 
the gland takes place suddenly, and may even disappear as suddenly; from 
which it has been inferred, that the enlargement depends on an accumulation 
of blood in the vessels, and an effusion of serum into its tissue. Coindet 
mentions a goitre which was developed excessively during the first pregnancy 
of a young female: twelve hours after her accouchement it had entirely dis¬ 
appeared. The same author also relates the circumstance of a regiment com¬ 
posed of young recruits, who were almost every man attacked with consider¬ 
able enlargement of the thyroid gland, shortly after their arrival at Geneva, 
where they all drank water out of the same pump. On their quarters being 
changed the gland soon regained its natural size in every instance. A third 
class of bronchoccles consists of an enlargement of the thyroid gland from the 
development of certain fluid or solid substances in its interior, and which may 
be contained in cells, or be infiltrated through its substance. These accidental 
productions may be serous, honey-like, gelatinous, fibrous, cartilaginous, or 
osseous. Lastly, at times the enlarged gland has acquired a scirrhous con¬ 
dition. Now it is impossible that all these different conditions can be cured 
with equal facility by iodine; those having solid deposits are, of course, most 
difficult to get rid of. 

Kolley, who was himself cured of a large goitre of ten years' 1 standing, says, 
that for the iodine to be useful, the bronchocele shoidd not be of too long 
standing, nor painful to the touch; the swelling confined to the thyroid gland, 
and not of a scirrhous or carcinomatous nature, nor containing any stony or 
other analogous concretions ; and that the general health be not disordered 
by any febrile or inflammatory symptoms, or any gastric, hepatic, or intestinal 
irritation. If the swelling be tender to the touch, and have other marks of 
inflammation, let the usual local antiphlogistic measures precede the employ¬ 
ment of iodine. When this agent is employed we may administer it both 
externally and internally. The most effectual method of employing iodine 
externally is that called endermic, already described; namely, to apply an 
ioduretted ointment (usually containing iodide of potassium) to the cutis vera, 
the epidermis being previously removed by a blister. But the epidermic or 
iatroleptic method is more usually followed—that is, the ioduretted ointment 
is rubbed into the affected part, without the epidermis being previously re¬ 
moved, or the undiluted tincture is repeatedly applied to the part by a camel's- 
hair pencil, while iodine is at the sume time administered internally. 

With respect to the internal use of . this substance, some think that the 
success depends on the use of small doses largely diluted ; while others con- 
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sider that as large a quantity of the remedy should be administered as the 
stomach and general system can bear. 

fi. Scrofula is another disease for which iodine has been extensively used. 

Dr. Coindet was, I believe, the first to direct public attention to this 
remedy in the disease in question. Subsequently, Banp, Gimelle, Kolley, 
Sablairoles, Benaben, Callaway, and others, published cases illustrative of its 
beneficial effects. 1 Dr. Manson 2 deserves the credit of having first tried it 
on an extensive scale. He treated upwards of eighty cases of scrofula and 
scrofulous ophthalmia by the internal exhibition of iodine, sometimes com¬ 
bined with its external employment; and in a large proportion of eases, where, 
the use of the medicine was persevered in, the disease was either cured or 
ameliorated, the general health being also improved. Three memoirs on the 
effects of iodine in scrofula have been subsequently published by Lugol, 
physician to the lldpital St.-Louis, serviug to confirm the opinions already 
entertained of its efficacy, from the first memoir it appears, that in seventeen 
months—namely, from August 1827, to December 1828—109 scrofulous 
patients were treated by iodine only; and that of these 30 w'ere completely 
cured, and 30 relieved; in 4 cases the treatment was ineffectual, and 39 cases 
were under treatment at the time of the report made by Scrres, Magendie, and 
Dnmeril, to the Academic Royalc des Sciences. In his illustrative cases we 
find glandular swellings, scrofulous ophthalmia, abscesses, ulcers, and diseases 
of the bones, were beneficially treated by it. Lugol employs iodine internally 
and externally: for internal administration, he prefers iodine dissolved in 
water by means of iodide of potassium, given either in the form of drops, or 
largely diluted, under the form of what he calls ioduretted mineral water , 
hereafter to be described. Ill's external treatment is of two kinds; one for 
the purpose of obtaining local effects only, the other for procuring constitu¬ 
tional or general effects. His local external treatment consists in employing 
ointments or solutions of iodine : the ointments are made either w r ith iodine 
mid iodide of potassium, or with the protiodide of mercury; the solutions are 
of iodine and iodide of potassium in water; and according to their strength 
arc denominated caustic, rubefacient, or stimulant: the rubefacient solution is 
employed in making cataplasms and local baths. His external general treat¬ 
ment consists in the employment of ioduretted baths. In the treatment of 
cutaneous scrofula I have seen the most beneficial results from the application 
' of the tincture of iodine by means of a camel’s-hair pencil. It dries up the 
discharge, and promotes cicatrization. 

The successful results obtained by Lugol in the treatment of this disease 
cannot, I think, in many instances, be referred to iodine solely. Many of the 
patients were kept several months (some as much as a year) under treatment 
in the hospital, where every attention was paid to the improvement of their 
general, health by warm clothing, good diet, the use of vapour- and sulphur- 
baths, &c.; means which of themselves are sufficient to ameliorate, if not 
cure, many of the scrofulous conditions before alluded to. Whether it be to 
the absence of these supplementary means of diet and regimen, or to some 
other cause, I know not, but most practitioners will, I think, admit, that they 
cannot obtain, by the use of iodine, the same successful results which Lugol 
is said to have met with, though in a large number bf cases this agent has 
been found a most useful remedy. 


See Bayle’s Bibliotheque de Therapeuti-qy.e, tom. i. 


* Op. cil. 



394 


INORGANIC BODIES.— Iodine. 


y. Iodine has been eminently successful when employed as a resolvent in 
chronic diseases of various organs,especially those accompanied with indu¬ 
ration and enlargement. By some inexplicable influence, it sometimes not only 
puts a stop to the further progress of disease, but apparently restores the part to 
its normal state. It is usually given with the view of exciting the action of the 
absorbents, but its influence is not limited to this set of vessels: it exercises a 
controlling and modifying influence over the blood-vessels of the affected part, 
and is in the true sense of the word an alterative (see ante, pp. 175-176). 

In chronic inflammation, induration, and enlargement of the liver, after 
antiphlogistic measures have been adopted, the two most important and 
probable means of relief arc iodine and mercury, which may be used either 
separately or conjointly. If the disease admit of a cure, these are the agents 
most likely to effect it. Iodine, indeed, has been supposed to possess some 
specific power of influencing the liver, not only from its efficacy in alleviating 
or curing certain diseases of this organ, but also from the effects of an over¬ 
dose. In one case, pain and induration of the liver were brought on; and in 
another, which terminated fatally, this organ was fomid to be eidarged, and 
of a pale rose colour. 1 

Several cases of enlarged spleens relieved, or cured, by iodine have been 
published. 

In chronic diseases of the uterus, accompanied with induration and 
enlargement, iodine has been most successfully employed. In 1828, a 
remarkable instance was published by Dr. Thetford. 2 The uterus w r as of 
osseous hardness, and of so considerable a size as nearly to fill the whole of 
the pelvis: yet in six weeks the disease had given way to the use of iodine, 
and the catamenia were restored. In the Guy's Hospital Eeports, No. I. 
1836, is an account, by Dr. Ashwcll, of seven cases of "hard tumors” of the 
uterus successfully treated by the use of iodine, in conjunction with occasional 
depiction, and regulated and mild diet. Besides the internal use of iodine, 
this substance was employed in the form of ointment (composed of iodine, 
gr. xv., iodide potassium 9ij., spermaceti oint. 3iss.), of which a portion 
(about, the size of a nutmeg) was introduced into the vagina, and rubbed into 
the affected cervix for ten or twelve minutes every night. It may be applied 
by the finger, or by a camel’s-hair pencil, or sponge mounted on a slender 
piece of cane. The average time in which resolution of the induration is 
accomplished varies, according to Dr. Ashwcll, from eight to sixteen weeks. 
“ In hard tumors of the walls or cavity of the uterus, resolution, or disap¬ 
pearance, is scarcely to be expected but “ hard tumors of the cervix, and 
indurated puckerings of the edges of the os (conditions which most frequently 
terminate in ulceration) may be melted down and cured by the iodine.” 3 

In ovarian tumors, iodine has been found serviceable. 4 In the chronic 
mammary tumor, described by Sir A. Cooper, I have seen it give great 
relief—alleviating pain, and keeping the disease in check. In indurated 
enlargements of the parotid, prostate and lymphatic glands, several 
successful cases of its use have been published. 


1 < 'hmtison, Treatise on Poisons, pp. 180-1.. 

: 'transactions of the King And Queen’s Co/lege of Physicians, Ireland, vol. v. 

3 Op. cit. pp. 152-3. 

4 For sonic remarks, by Sir B. Brodie, on the use of iodine in morbid growths, see Dr. Seymour’s 
Illustrations of some of the Principal Diseases of ike Guana, JLond. 1830. Also, hnudoo Medical 
(lazrtlc, vol. v. p. 730. 
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As an emmenagogue, iodine lias been recommended by Coindet, Brera, 
Sablairoles, Magendie, and others. The last-mentioned writer tells ns, that 
on one occasion he gave it to a young lady, whose propriety of conduct lie 
had no reason to doubt, and that she miscarried after using it for three weeks. 
I have known it given for a bronchocele during pregnancy without having 
the least obvious influence over the uterus. 

t. In gonorrhoea and leucorrhosa it has been employed with success after 
the inflammatory symptoms have subsided. 

Inhalation of iodine vapour has been used in phthisis and chronic 
bronchitis. In the first of these diseases it has been recommended by Berton, 
JSir James Murray, and Sir Charles Scudamore. I have repeatedly tried it in 
this as well as in other chronic pulmonary complaints, but never with the 
least benefit. The apparatus for inhaling it is the same as that used for the 
inhalation of chlorine (see ante, p. 372). The liquid employed is a solution 
of ioduretted iodide of potassium, to which Sir C. Scudamore adds the tinc¬ 
ture of conium. 1 

In the Pharmacopoeia of the Parochial Infirmary of St. Marylebone is the 
following formula for an iodine inhaling liquor:— 

Liquor TodiniiadIuhalationem. —Todinii, gr. j.; Potassii Iodidi, gr. ss.; Aqua destillatse, 
^vij.; Spirit. Vini licet. 9jss.; Tinot. Conii saturate, 5j- Drachma uua vel drachm® 
dux cx aqud tepidil ope tubuli inhaland. 

ij. Chronic diseases of the nervous system, such as paralysis and chorea, 
have been successfully treated by iodine, by Dr. Manson. 

0. Tn some forms of the venereal disease, iodine has been found a most 
serviceable remedy. Thus liiehond (quoted by Bayle 2 ) employed it, after 
the usual antiphlogistic measures, to remove buboes, lie Salle cured chronic 
venereal affections of the testicles with it. Mr. Mayo 3 has pointed out its 
efficacy in certain disorders which are the consequences of syphilis, such as 
emaciation of the frame, with ulcers of the skin; ulcerated throat ; and in¬ 
flammation of the bones, or periosteum,—occurring in patients to whom 
mercury has been given. 

i. In checking or controlling the ulcerative process, iodine is, according 
to Mr. Key, 4 one of the most powerful remedies we possess. “ The most 
active phagedenic ulcers, that threaten the destruction of parts, are often 
tmirnl to yield in a surprising manner to the influence of this medicine, and 
to put on a healthy granulating appearance. 1 ’ 

s. Besides the diseases already mentioned, there are many others in which 
iodine lias been used with considerable advantage: for example— chronic 
skin diseases, as lepra, psoriasis, &c. 8 (I have seen it aggravate psoriasis);— 
dropsies ; 6 7 in old non-united fractures, to promote the deposition of ossific 
matter arid in chronic rheumatism ; but, in the latter disease, iodide of 
potassium is more frequently employed. As an antidote in poisoning by 
strychnia, brucia, and veratria, iodine has been recommended by M Donne, 8, 

1 London Medical Gazette, vol. viii, p. 157. 

2 Op. cit. 

3 London Medical Gazette, vol. xi. p. 249. 

4 Medico-Chirurg. Trans, vol. xix. 

3 Cogswell’s Essay, p. 81. 

6 Ibid. * 

7 London Medical Gazelle, vol. vi. p. 512, 1830. 

s Jrmrn de Chim. Med, tom. v. p. 494. 
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because the compound formed by the union of these alkalies with iodine is less 
active than the alkalies themselves ; as an injection for the cure of hydro¬ 
cele, Velpeau 1 has employed a mixture of the tincture of iodine with water, 
in the proportion of from one to two drachms of the tincture to an ounce of 
water : of this mixture from one to four ounces are to be injected and imme¬ 
diately withdrawn; lastly, to check mercurial salivation iodine has been 
successfully used. 2 

X. As a topical remedy iodine is exceedingly valuable in several classes of 
diseases. Dr. Davies, 3 of Hertford, has drawn the attention of the profession 
to its employment in this way, and pointed out the great benefit attending it. 
In most cases the tincture is the preparation employed. The part affected is 
painted with this liquid by means of a camel’s-hair pencil. In some lew 
cases only, where the skin is very delicate, will it be necessary to dilute the 
preparation. When it is required to remove the stain which its use gives rise 
to, a poultice or gruel should be applied. In lupus it proves highly benefi¬ 
cial. My attention was first drawn to its efficacy in this disease by my col¬ 
league Mr. Luke. Under its employment the process of ulceration is generally 
stopped, and cicatrization takes place. The tincture should be applied not 
only to the ulcerated portion, but to the parts around. In eczema it also is 
an excellent application. In cutaneous scrofula, likewise, as I have already 
remarked. In several other cutaneous diseases, such as lichen, prurigo, 
pityriasis,psoriasis, impetigo, porrigo, ecthyma, and scabies, Dr. Kennedy 4 
has found its use beneficial. According to the testimony of Dr. Davies and 
an anonymous writer, 5 it is a valuable application to chilblains. In the 
treatment of diseases of the joints it is used with great advantage. In ery¬ 
sipelas I have seen it highly beneficial. In phlegmonous inflammation , 
sloughing of the cellular membrane, inflammation of the absorbents , 
gout, carbuncle, whitlow, lacerated, contused and punctured wounds, and 
burns and scalds, it is most liigldy spoken of by Dr. Davies. In acute 
rheumatism and gout the application of iodine to the affected parts gives un¬ 
questionable relief. Either tincture of iodine or iodine paint (to be described 
presently) should be applied to the affected joints by means of a cameks-hair 
pencil, and repeated daily until the cuticle begins to peel off. According to 
my experience, no remedy gives so much relief as this: I have rarely found it 
fail. It deserves, however, especial notice, that the skin of different invalids 
is most unequally susceptible of its influence: in some few it excites so much 

E arn that a second application of it is with difficulty permitted. In others, 
owever, it produces scarcely any painful effects. 

In diseases of the lungs and bronchial tubes simulating phthisis, and 
also in incipient protracted phthisis, it may be applied to the outside of the 
thorax with great benefit. It is usually a much less painful application than 
emetic tartar or croton oil, though, as I believe, equally effective. 

Its topical uses arc, therefore, nearly as extensive as those of nitrate of 
silver. Moreover, it'is used very much in the same classes of cases, and with 
the same views. 

Administration.— Iodine is rarely administered alone, but generally iu 

• * London Medical Gazette, vol. xx. p. 90. 

- [bid. vol. xiii. p. 32; and vol. xx. p. 144. 

3 JSelectiors in Pathology and Stirgery, Lund. 1839. 

1 London, Medical Gazette, vol. xxvi. [May 8, 1840], p. 280, 

* Ibid. vol. xxv. [March 20, 1840], p. 943. 
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conjunction with iodide of potassium, to the account of which substance I 
must refer for formulae for the combined exhibition of these substances. 

In the administration of iodine, care should be taken to avoid gastric irri¬ 
tation. On this account we should avoid giving it on an empty stomach. 
Exhibited immediately after a meal, its topical action is considerably diminished. 
This is especially the case when amylaceous substances (as potatoes, bread¬ 
pudding, sago, tapioca, and arrow-root) have been taken, as the iodine forms 
with them an iodide of starch. Iodine has been given in the form of pills, in 
substance, in doses of about half a grain; but this mode of exhibition is 
objectionable, and is now never resorted to. 

1. TINCTURA I0DINII, D. Tinctura lodinei, E — Tincture of Iodine. 
(iodine, gij.; Rect. Spirit, 3j. [by weight], D.—The Edinburgh College 
orders Iodine, 3ijss.; Rect. Spirit, two pints.) Principally valuable as a 
topical remedy. Eor this purpose it is applied as a paint by a camel’s-hair 
pencil. It is also used, mixed with four or six parts of soap liniment, as an 
embrocation. Eor internal exhibition it is inferior to the Tinctura Iodinii 
composita, Li hereafter to be mentioned. In the first place, by keeping, 
part of Ihe iodine is deposited in a crystalline form, so that, the strength is apt 
to vary; secondly, it undergoes decomposition, especially when exposed to 
solar light; the iodine abstracts hydrogen from the spirit, and forms hydriodic 
acid, one part of which unites with iodine to form ioduretted hydriodic 
acid, while another, acting on some spirit, forms a little hydriodic ether. 1 
These are not the only objections: when added to water, the iodine is depo¬ 
sited in a solid state, and may thus irritate the stomach. 

Herzog 2 gives the following directions for testing tincture of iodine:—Shake it with 
an excess of copper filings until it is totally decolorized : the increase of weight which the 
copper acquires indicates t he quantity of iodine. The filtered liquor contains an acid, but, 
no copper; and the, decomposition which the tincture has undergone may be judged of by 
the odour and acid reaction. Calomel produces a yellowish white precipitate, which sub- 
•sefpieiitly becomes red. Ammoniacal nitrate of silver yields a yellowish white precipitate, 
w hich becomes grey under water. 

The dose of the tincture of iodine is iqv. to f^ss. Each drachm of the 
Dublin tincture contains five grains of iodine. The best mode of exhibiting 
it, to cover the. flavour, is in sherry wine. When this is inadmissible, sugared 
water may be, employed. 

If caustic potash be added to tincture of iodine, the solution becomes colourless, and, 
after some time, deposits the yellow iodide of formyle (iodoform=FoI s or OHP or C-’HI.I 2 ), 
sometimes called iodide of carbon. 

2. EMBROCATIO IODINII; Iodine Paint. —This is a solution of iodine and 
iodide of potassium in alcohol: the iodide of potassium greatly facilitates the 
solution of the iodine. The following is Dr. Todd’s 3 formula for it:—Iodinii, 
gr. lxiv.; Eotassii, Iodidi, gr. xxx.; Alcohol, Jj. M.—“The mode of appli¬ 
cation is by painting the part freely with a camel’s-hair pencil. More or less 
smarting is produced, and frequently vesication or an herpetic eruption may 
come on. The painting may be repeated as often as circumstances may 
demand. It is extremely useful where any effusion has taken place into 
synovial membranes or sheaths.” 

' Guibonrt, Pharmaceutical Journal , vol. vi. p. 184. 

“ Pharmaceutical Journal, vol. iv. p. 569. • § 

J Practical Remarks on Gout , Rheumatic Fever , and Chronic Rheumatism of the Joints , 
Pl»- 187-88, Lond. 1843. 
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3. I0DID11M AMYLI, Ph. Ruth. ; Iodide of Starch .— The following is Dr. 
Buchanan’s 1 formula for preparing this substance:—Rub 24 grs. of iodine with 
a little water, and gradually add one ounce of finely-powdered starch; dry by a 
gentle heat, and preserve the powder in a well-stoppered vessel.” In persons 
not labouring under any dyspeptic ailment or constitutional delicacy of habit, 
Dr. Buchanan commences with half an ounce for a dose, and increases this to 
an ounce, three times a day,—equivalent to about 72 grains of iodine daily. 
It frequently caused costiveness, attended with griping pains of the bowels 
and pale-coloured evacuations. Sometimes, though rarely, it produced 
purging. The dose is 5ss. gradually and cautiously increased. I have found 
the colour of this preparation objected to by patients. 

4. UHVGHNTUM JOIMII, D.; Iodine Ointment. (Iodine, 9j.; Prepared 

Hog’s Lard, Sj.)—This ointment has a rich orange-brown colour; but by 
keeping it becomes pale on the surface (partly by the evaporation of the 
iodine), and hence should always be made when wanted. It is employed as 
a local application to scrofulous tumors, bronchocele, &c. If it prove too 
irritating, the quantity of lard should be augmented. 4 

5. EMPLASTRIM I0D1MI; Iodine Plaster .— Several formulae for the pre¬ 
paration of an iodine plaster have been published. Of all of them lead plaster 
is a constituent; and the product, consequently, contains iodide of lead. The 
following are some formulse:— 

1. Emplaslrum Todinii. —Lead Plaster, 5'j.; Resin Plaster, Jij- Melt together, and 
add Iodine, 9j. rubbed with Olive Oil, ^ss. (Beasley.) 

2. Emplaslrum Todinii (Roderburg’s).—Take ^ss. of Iodine (or 5j- of Iodide of Potas¬ 
sium), rubbed with a few drops of Spirit and Olivo Oil, and incorporated with 3 j. of Simple 
Plaster previously melted. (Beasley.) 

3. Emplaslrum Todinii Composition, Ph. Nosoc. Sancti Georgii.—Iodine, 5ij-; Iodide of 
Potassium, ^iij.; Lead Plaster, Ibj.; Opium Piaster, Jvj. Melt the plasters, then add 
the iodine and iodide reduced to a very tine powder, and mix. 

4. Emplaslrum Todinii cum Belladonna. —Iodine, jss. to ?ij.; Venice Turpentine, Vj- > 
Olive Oil, 5j.; Belladonna Plaster, lbj. Mix and spread with a cool iron. (Beasley.) 

Antidotes. —In the event of poisoning by iodine, or its tincture, the first 
object is to evacuate the poison from the stomach. For this purpose, the 
vomitings are to be assisted by the copious use of tepid demulcent liquids, 
especially by those containing amylaceous matter; as starch, wheaten flour, 
potatoes, sago, or arrow-root, which should be boiled in water, and exhibited 
freely (see ante, p. 161). The efficacy of these agents depends on their 
combining with the iodine to form iodide of starch, which has very little 
local action. In their absence, other demulcents, such as milk, eggs beat up 
with water, or even tepid water merely, may be given to produce vomiting. 
Magnesia is also recommended. Opiates have been found useful. Of course 
the gastro-enteritis must be combated by the usual means. 


19. Acidum Iodictun.—Iodic Acid. 


Formula IO 5 . Equivalent Weight 166. 

Oxiodine. Obtained by boiling iodine with nitric acid; or by decomposing iodatc of 
baryta 8 by dilute sulphuric acid. Iodic acid t is a white transparent solid, slightly deli- 


1 London Medical Gazette, vol. xviii. p. 515 

3 Iodate of baryta is prepared by heating together 80 parts of iodiue, 75 of chlorate of potash, 
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qucscent, and very soluble in water. It is composed of iodine 12G and oxygen 40. It is 
deoxidized by sulphuretted hydrogen, sulphurous acid, and morphia : iodine being set free 
in each case (hence iodic acid is used as a test for morphia). The iodates, when heated, 
evolve oxygen, and are converted into iodides. A solution of an iodide causes, with 
nitrate of suver, a whitish precipitate, which is difficultly soluble in nitric acid, but soluble 
in ammonia. It has been employed in medicine by Mr. Monks, 1 the house-surgeon to the 
Poor-law Schools, Norwood, ife gives it in combination with disulphate of quina (which 
is rendered soluble by it as by sulphuric, arid) as a tonic, stimulant, and alterative, in 
hoarseness consequent on catarrh, strumous cases, incipient phthisis, clironic inflammation, 
syphilis, &c. Unlike iodide of potassium, it can be given in combination with sulphuric 
or nitric arid without suffering decomposition. The dose of it for children of from 7 to 
1+ year s of age is three grains; for adults, from three to six or more grains. Its general 
effects on the system agree with those of iodine. 


20. Acidum Hydriodicum.—Hydriodic Acid. 


Formula HI. Equivalent Weight 127. Equivalent of the Gas 2 or 


Todhydric arid; hydriod. —Obtained in the gaseous form by the action of water on 
iodide of phosphorus. Like gaseous hydrochloric arid, this gas fumes in the air. By its 
reaction on bases (metallic oxides), it yields water and iodides (see ante, p. 386). As a 
medicine, it has been employed in the form of an aqueous solution, which is directed by 
l)r. Buchanan* to be prepared as follows:—Dissolve 330 grs. of Iodide of Potassium 
in Jiss. of Distilled Water, and to this add 264 grs. of Tart aric Arid, also dissolved in ^iss. 
of Distilled Water. When the Bitart,rate of Potash has subsided, strain; and to the 
strained liquor add sufficient water to make fifty drachms (=f5vj. Jij.) KI + T+2HO 
=KO,HO,T + HI. This solution, according to Dr. Buchanan, possesses all the therapeu¬ 
tical powers of iodine, without its irritating properties. He has given as much as Jj. of 
it three times a day, or Xij. of iodine daily. lie regards Jss. as the ordinary dose; but it 
would be much safer to begin with a smaller dose. 


21. SULPHURIS IODIDUM.—IODIDE OF SULPHUR. 

Formula S*I. Equivalent Weight 158. 

History. —This compound was first described by Gay-Lussac.® 

Preparation. —]t is prepared by heating gently, in a clean oil flask, four 
parts of iodine with one part of sulphur until fusion is effected. Part of the 
iodine volatilizes, and the remainder unites with the sulphur. 

Properties. —It is a black crystallizable compound, having the colour and 
radiated appearance of sesquisulphuret of antimony. It has the odour of 
iodine, and stains the cuticle, paper, &c. like this substance. Its elements 
are easily separated by heat. 

Characteristics .—Boiled in water, the iodine volatilizes with the steam, 
and the sulphur is deposited nearly in a state of purity. 

Composition. —Its composition has not been determined. It is probably 
the following:— 


1 of nitric acid, and 400 of water: the iodine disappears, chlorine is evolved, and iodate of potash 
formed in solution. The latter is decomposed by 90 parts of nifrate of baryta (or 72 parts of 
chloride of barium), by which iodate of baryta is precipitated. 

1 Medical Times , October 3, 1846. • 

* London Medical Gazette , vol. xviii. p. 51*K 
■Ann. de Chimie , xci. 22, 1814. 
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Atoms. Eq. Wl. Per Cent. 

Iodine. 1. 120 79 75 

Sulphur . 2 82 20 25 

Iodide of Bulphur. 1 158 100 00 

Physiological Effects, a. On Animals. — Dr. Cogswell 1 gave three 
drachms to a bitch. The animal lost her appetite, was dull, and, on the 
fourth day, could not support herself properly upon her legs. On the twelfth 
day she was well. 

fi. On Man .—Its constitutional effects are probably like those of iodine. 
Its local operation is that of a powerful irritant and resolvent. 

Uses. —Iodide of sulphur has been principally employed in the form of 
ointment, in various skin diseases, especially the squamous and tubercular 
forms. In lupus it has been found most efficacious by Bictt, 2 as well as 
Rayer. 3 The last-mentioned writer places it in the foremost rank of local 
remedies for this disease. In acne indurata and rosacea it has proved 
highly useful in the hands of Biett, 4 Raver, 5 and Dr. Copland. 6 In lepra, 
Rayer has observed good effects from its use ; but in one case in which I 
tried it, it caused so much irritation, that its use was obliged to be discontinued. 
In herpes pustulosus lahialis it has been employed with great success 
by Dr. Volmar. 7 In tinea capitis it has also been recommended. 8 In 
chronic eczema of the ears an ointment of it has been used. 

Dr. Copland 9 has employed the inhalation of the vapour of this substance 
in humoral astluna with temporary advantage. 

Galtier gave internally from gr. j. to gr. vj. daily, in the form of pill. 

IINGUENTUM SULPHERIS I0D1DI; Ointment of Iodide of Sulphur.— This 
is composed of iodide of sulphur and lard. The proportions vary according 
to circumstances; usually from 10 to 80, or even to 60 grains of the iodide 
to an ounce of lard or cocoa-nut hit. Magcndie recommends 1 part of iodide 
to 18 or 19 of lard. 

22. Iodinii Chloriduin. — Chloride of Iodine. 

Two compounds of iodine and chlorine are known, viz. the protochloride ICi, a reddish- 
brown liquid, — and the perchloride ICI 3 , a solid yellow substance. Both are obtained by 
exposing iodine to the action of chlorine. Dr. Turnbull 10 tried the eiTcets of the vapour 
of the “ chloruret, of iodine” (protochloridc ?), on the eye: it produced very little warmth 
or uneasiness to the eye when continued for the space of two minutes or upwards; but a 
sensation of irritation, accompanied with a flow oi tears, on its removal. It. contracted 
the pupil. Its vapour did not leave the yellow disagreeable colouring on the skin produced 
by the vapour of iodine. 

1 Experimental Essay on Iodine and its Compounds. 

5 Oazenove and Sehedol, Ahreyc pratig. sur les Malad. de la Peau. 

3 Treatise on Diseases of the S/cin, translated by Dr. 'Willis. 

4 Op. cit. 

5 Op. ci(. p. 476. 

6 Diet, of Praet. Med. art. Aerie, p. 81. 

1 Dicrbach, l)i.e neuesten Entdecl: in d. Mat. Med. 2te Ausg. ler Bd. S. 449. 

8 London Medital Gazette, vol. xx. p. 879. 

9 Op. cit. art. Asthma, p. 149, 

19 London Medical Gazelle, Nov. 5, 1842. 
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Order IX. BROMINE. 

23. BROMIPnUM.-BROMINE. 

Symbol Br. Equivalent Weight 80. 1 Equivalent Volume of the. Vapour 1 or 

History. —This substance was discovered by M. Balard, of Montpellier, in 
1826. He at first termed it muridn (from nutria, brine), in allusion to the 
substance from whence he procured it; but, at the suggestion of Gay-Lussac, 
he altered this name to that of hromc, or bromine (from /dpwpoc, a stink), 
on account of its unpleasant odour. 

Natural History. —It is found in both kingdoms of nature, but never in 
the free state. 

a. In the Inorganised Kingdom. —Bromide of silver has been found in Mexico 
(Bcrthicr). Hollander detected bronie in an ore of zinc, and Cochler recognised it in 
Silesian cadmium. 2 It exists in sea water and many mineral waters, especially brine 
springs, in combination with cither sodium, magnesium, or calcium. Thus it has been 
found in the waters of the Mediterranean, the Baltic, the North Sea, the Frith of Forth, 
the. Dead Sea, many of the brine springs of Europe and America (as those of Middlewieh, 
Nantwich, Ashby-de-la-Zouch, and Shirleywich, in England), and in many other mineral 
springs of Europe and America (as the Pittville spring at Cheltenham, the water of Llan- 
dridod and of Bounington). The saline springs near Kreuznach in Germany are especially 
rich in it. It has been justly observed by I)r. Daubeny, 3 that the detection of bromine 
in brine-springs is a fact interesting in a geological point of view, as tending to identify 
the product of the ancient seas, in their most minute particulars, with those of the present 
ocean. 

/3. In the Organised Kingdom.— Bromine has been foitnd in the sea-plants of the 
Mediterranean, and in the mother-waters of Kelp. It has likewise been detected in 
various marine animals. Thus in the Sea-Sponge ( Spongia officinalis), in tile stony con¬ 
cretion found in this animal, in the ashes of the Janthina violacea, one of the gastcropodous 
mollusca, and in cod-liver oil. 

Preparation. —Bromine is obtained from bittern (1 lie mother-liquor of 
sea-water, from which chloride of sodium has been separated by crystalliza¬ 
tion) ; from kelp; or from the mother-ley of the salt springs near Kreuznach, 
in Germany. Prom thirty pounds of the concentrated ley, Liebig obtained 
twenty ounces of bromine. Of these springs, that of Karshall contains, 
according to Dr. G. Osann, 4 G'6025 grs. of bromide of calcium, and 1 ■,‘1672 
grs. of bromide of magnesium, in sixteen ounces of the water. According to 
the same authority, 100 parts of the mother-ley of the Miinster-am-Stein 
spring contains 24\12 parts of bromide of calcium, and 0'48 parts of bromide 
of magnesium. Sixteen ounces of the mother-ley of the Theodorshall spring 
contain 338‘72 grs. of bromide of calcium, and 92’82 grs. of bromide of 
magnesium. 

1 The atomic weight of bromine, according to Berzelius, is 78'4 [78'SO liraham]. This number 

^een usually pretty closely adhered to by chemical writers, and is adopted by the learned 
L. Gmclin in the first part of his Handbnch. But, the later researches of Marignae appear to prove 
that about 80 is the real number; and accordingly L. Gmclin has adopted this in the second or 
organic part of his Handbuch. It is remarkable, that 80 is the number adopted by Thomson 
(System of Chemistry, 7th edit. vol. i. 1831) seventeen years since. • 

Gmclin, Handbuch der Chcmie. 

4 Phil. Trans. 1830. , 

1 G. W. vSchwartze’s Alt gem due nnd sped rite He'dgee.lten lehre, Aht. 1, S. 224, Leipzig, 1839. 

VOL. I. o 1) 
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Bromine is thus obtained from bittern:—Having deprived the mother- 
liquor of sea-water, as inuoh as possible, of its other salts, by crystallization, 
ehlorine is developed in it (either by binoxide of mauganesc and hydrochloric 
acid; or, when the quantity of metallic chloride is sufficient, by binoxide of 
manganese and sulphuric acid). This decomposes the metallic bromide 
(magnesium) contained in the liquor, and sets free bromine, which distils 
over: MgBr + Cl = MgCl-f Br. The bromine thus obtained requires to be 
subsequently purified. 

The process followed at Kreuznaeli, according to Dr. Mohr, 1 is that recom¬ 
mended by Defosses,' 2 but modified by Ldwig. 3 To about four quarts of the 
mother-ley contained in a retort are added one ounce of binoxide of manga¬ 
nese, and five or six ounces of commercial hydrochloric acid. On the appli¬ 
cation of the heat of a sand bath, water and bromine pass over into the 
receiver. When all has passed over, the vapour is observed to be colourless, 
and to consist of aqueous vapour, and hydrochloric acid. 

The following is the theory of the process:—Two equivalents of hydro¬ 
chloric acid react on one equivalent of binoxide of manganese, and yield one 
equivalent of protochloride of manganese, two equivalents of water, and one 
equivalent of chlorine; the latter, in if s nascent state, reacts on one equivalent 
of bromide of calcium, and produces one equivalent of chloride of calcium, 
and one equivalent of free bromine. CaBr+Mn0 2 + 211C1 —CaCl + MnCl 
+ 2IIO + Br. 

Materials. Composition. 

.e q . Kromide Calcium 

2 eq. Hyilrocl.I. Acid.. 73 (J % g“ ® 

(2 eq. Ilgdrog. 2 

»“ Mans. .J4 

217 217 217 

The mixture of binoxide of manganese and hydrochloric acid is rendered 
too dilute by the mother-ley to produce, by their reaction, free chlorine, when 
no bromide is present with whose base it can combine. Hence, when all the 
bromine has passed over, we find hydrochloric acid, and not chlorine, in the 
vapour which is passing over. 

Properties. —At ordinary temperatures, bromine is a dark-coloured very 
volatile liquid, which, seen by reflected light, appears blackish red, but viewed 
in thin layers, by transmitted light, is hyacinth red. Its odour is strong and 
unpleasant, its taste acrid. Its sp. gr. is 2-966, Balard (2 - 98 to 2 - 99, Lciwig), 
water being 1. When exposed to a cold of — 4°E. ( —13°E. Liebig) it is 
a yellowish brown, brittle, crystalline solid. At ordinary temperatures, liquid 
bromine evolves ruddy vapours (similar to those of nitrous acid), so that a 
few drops put into a small vessel immediately fills it with the vapour of bro¬ 
mine. At 116£° E. bromine boils. The vapour is not combustible: a lighted 
taper plunged into it is immediately extinguished; but before the flame goes 
out, it becomes red at the upper and green at the lower part. Antimony or 
arsenicum take fire when dropped into liquid bromine; when potassium or 


Products. 

1 eq. Bromine . SO 

l eq. Chloride Calcium. 55*5 


- 2 eq. Water. 18 

. 1 eq. Protoehlo. Mantf. 63*5 



1 Anncden ier Pharmacie, Bd. xxti. S. 66, Heidelberg, 1837. 

Journ. de Ckim . Med. t. iii. p. 256, 1827. 

3 Pas Prom mid seine chemuchen VerkaUnisse , Heidelberg, 1829. 
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phosphorus is dropped in, a violent explosion takes place. Bromine is a non¬ 
conductor of electricity; it is a bleaching agent; it dissolves in about 34 parts 
of water {bromi.nn water), more so in alcohol, and much more so in sulphuric 
ether. It communicates a fine orange colour to starch. 

Characteristics. —Liquid bromine is recognised by its colour, odour, vola¬ 
tility, and the colour of its vapour. To these characters must be added, its 
powerful action on antimony, arsenicum, and potassium, before mentioned, its 
dissolving in ether, forming a hyacinth red liquid, and the orange colour 
which it communicates to starch. It causes a yellowish white precipitate 
(bromide of silver) with a solution of the nitrate of silver. In its external 
appearance it resembles the tcrchloride of chromium and the chloride of 
iodine. I have known it confounded with tincture of iodine. 

The soluble bromides cause white precipitates with the nitrate of silver, 
acetate of lead, and protonitrate of mercury. The precipitates are bromides 
of the respective metals. .Bromide of silver is yellowish white, clotty, insoluble, 
or nearly so, in boiling nitric acid, and in a w'eak solution of ammonia (by 
which it is distinguished from chloride of silver), but dissolves in a concen¬ 
trated solution of this alkali. Bromine is liberated from bromide of silver by 
the action of hydrochloric acid and chloride of lime. Heated with sulphuric 
acid, it evolves vapours of bromine. If a few drops of a solution of chlorine 
be added to a solution of a bromide, and then a little sulphuric ether, we ob¬ 
tain an et hereal solution of bromine of a hyacinth red colour, which floats on 
the water. 

The bromates when heated evolve oxygen, and become bromides. The 
bromates cause white precipitates {metallic bromates) with the nitrate of 
silver and the protosalts of mercury. Bromate of silver is not soluble in 
nitric acid, but dissolves readily in solution of ammonia. If a few drops of 
hydrochloric acid be added to a bromate, and then some ether, a yellow or red 
ethereal solution of bromine is obtained. 

Impurities. —Water, chlorine, and iodine, are the substances with which 
the bromine of commerce is apt to be contaminated. Bromine is usually kept 
in the shops under a layer of water, for the purpose of preventing loss by eva¬ 
poration. To obtain anhydrous bromine (which is rarely required), ordinary 
bromine must be distilled from fused chloride of calcium. The compound of 
chlorine and bromine is soluble in water; but repeated washing with water 
will only in part abstract the chlorine with which bromine is combined. 

Physiological Effects, a. On Vegetables .— 1 am unacquainted with 
any experiments made with bromine on plants. 

0. On Animals generally. —The action of bromine on animals has been 
examined by Eranz, 1 by Barthez, by Butzkc, 2 by Dieffenbach, 3 and by Glover. 4 
fhe animals experimented on were leeches, fishes, birds, horses, rabbits, and 
dogs. It acts as a' local irritant and caustic, and, therefore, when swallowed, 
gives rise to gastro-enteritis. Injected into the jugular vein it coagulates the 
blood and causes immediate death, preceded by tetanic convulsions. No 
positive inferences can be drawn as to the specific influence of bromine on 

1 Quoted by Wibmer, Die Wirkung d. Arzneim. ler Bd. S. 488; aiso in Journ. Chim. Med. 
win. v. p. 540. 

i liflimcia llrnmi interna erperimentis illustrata, Bcrol. 1829. 

Uiristison, On Folsom, p, 187. 

Fdinh. Med. arid Surg. Journ. No. 152. 
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any organs of the body. Some of the symptoms (such as dilated pupil, insen¬ 
sibility, and convulsions) would seem to indicate a specific affection of the 
brain. Franz frequently observed inflammation of the liver. 

y. On Man .—The chemical action of bromine on the tissues has been 
before (p. 93) noticed. The general effects of it have also been referred to 
(see ante, p. 182). It stains the cuticle yellowish brown, and, by continued 
application, acts as an irritant. Its vapour is very irritating when inhaled, or 
applied to the mucous lining of the nose, or to the conjunctiva. Franz, by 
breathing the vapour, had violent cough, and a feeling of suffocation, followed 
by headache. Butzke swallowed a drop and a half of bromine in half an 
ounce of water, and experienced heat in the mouth, oesophagus, and stomach, 
followed by colicy pains. Two drops occasioned nausea, hiccup, and increased 
secretion of mucus. The irritating action of bromine on the alimentary canal 
is shewn by the liquid stools and diarrhoea. 

The constitutional effects resulting from the continued use of bromine have 
not been well determined: they are probably intermediate between chlorine 
and iodine; but, according to Dr. Glover, more nearly related to the former 
than to the latter. Bromine acts in small doses as a tonic, diuretic, and 
resolvent. 

Hitherto no cases of poisoning with it in the human subject have been seen. 

Uses. —It seems to possess the same therapeutic influence as iodine, and 
has been administered in bronchocele, in scrofula, in diseases of the spleen, 
in tumors, in amenorrhoea, in eczema, and against hypertrophy of the ventri¬ 
cles. Tt is usually regarded as possessing more activity than iodine. Ldwig 
has used it as a disinfectant. 

Administration. —It may be administered dissolved in water. An aque¬ 
ous solution, composed of one part by weight of bromine and forty parts of 
water, may be given in doses of five or six drops, properly diluted and 
flavoured with syrup. This solution lias also been used as an external agent 
in lotions. It has been used also in the form of ointment, composed of 10 1o 
15 grs. to 5j- of lard. (For other formulae, see Bromide of Potassium.) 

Antidotes. —The treatment of cases of poisoning by bromine should be 
the same as for poisoning by iodine. Barthez has recommended magnesia as 
an antidote. 


Order X. NITROGEN AND ITS COMPOUNDS WITH 
OXYGEN AND HYDROGEN. 

24. Nitrogemum.—Nitrogen. 

Symbol N. Equivalent Weight 14. Equivalent Volume 1 or I 


This gas was first recognised, in 1772, by Dr. Rutherford, who termed it mephitic air. 
Priestley called it phlogisticated air. Lavoisier named it azote (from a, not; and fai 
life). Cavendish, finding it to be a constituent of nitric acid, gave it the appellation it 
now usually bears, nitrogen (from vWpov, nitre ; and yevvia, / beget or produce). 

It is found in both kingdoms of nature. It has not hitherto been found in non-fossili- 
ferous rocks ; but it is*a constituent of coal 1 , of nitrates, of ammoniaeal salts, and of some 
mineral waters. It forms from 79 to 80 per cent, of the atmosphere. It is a constituent 
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of various organic principles (as the alkaloids, albuminous principles, gelatine, muous, 
urea, uric acid, &c.) It is found in the swimming bladders of fishes. 

The readiest method of procuring it is to bum a piece of phosphorus in a confined por¬ 
tion of atmospheric air. The phosphorus combines with the oxygen of the air and forms 
metaphosphoric acid. The residual gas, after being thoroughly washed, is nearly pure 
nitrogen. 

It is a colourless, odourless, tasteless gas ; is without action on vegetable colours; and 
is neither combustible nor a supporter of combustion. It does not wluten lime water. Its 
sp. gr. is 0 971. It is very slightly absorbed by water. It is usually distinguished by its 
negative properties just described. 

In organic analysis the nitrogen is estimated either in the free state, as gas, or, by Will 
and Varrentrapp’s method, in the form of ammonia. If an organic substance containing 
nitrogen be heated with a mixture of caustic soda and quicklime, the nitrogen is evolved 
in the form of ammonia. 

Tbe effects of nitrogen gas on vegetables and animals are analogous to those of hydrogen 
before mentioned (see ante, p. 273). Thus, when inspired, it acts as an asphyxiating 
agent, by excluding oxygen ; when injected into the blood it acts mechanically only. It 
is an essential constituent of the air employed in respiration. 

It, has been mixed with atmospheric air, and inspired in certain pulmonary affections, 
with the view of diminishing the stimulant influence of the oxygen, and thereby of acting 
as a sedative. 


25. NITROGENII PROTOXYDUM. - PROTOXIDE OF 

NITROGEN. _ 

Formula NO. Equivalent Weight 22. Equivalent Volume 1 or 

History. —This gas was discovered by Dr. Priestley in 1776. He termed 
it dephlogisticated nitrous air. Sir H. Davy 1 called it nitrous oxide. Its 
common name is laughing gas. It is always an artificial product. 

Preparation. —It is obtained by beating nitrate of ammonia in a glass retort. 
The heat employed should be sufficient to fuse the salt and keep it in a state 
oi gentle ebullition. If the heat be too high, white fumes are evolved. 

Every equivalent of the crystallized salt is resolved into four equivalents of 
water and two equivalents of protoxide of nitrogen, NH 3 ,HO,NO®= 

2NO+4HO. 


Material. 


Composition. 


1 I'M- crystallized 
Nitrate of Am- 1 
nionia. 80 ] 


1 eq. Nitric Acid 54 


1 eq. Nitrogen 14 

2 eq. Oxygen . 16 

3 eq. Oxygen . 24 


1 eq. Ammonia . 17 
1 eq. Water - 9 


1 eq. Nitrogen 14 
3 eq. Hydrogen 3 



Products. 
2eq. Protoxide 
Nitrogen . 44 


3 eq. Water .. 27 
1 eq. Water .. 9 


80 80 80 

If we regard the crystallized salt as a nitrate of ammonium, the equation is 
as followsNH 4 0,NO=2NO+4HO. 

1 lb. avoirdupois (=7000 grs. troy) of nitrate of ammonia should evolve 
about 4 a cubic feet of gas. 

Properties, a. Of the gaseous oxide. —At ordinary temperatures and 
pressure, it is a colourless gas, with a faint, not disagreeable odour, and a 
sweetish taste. It is not combustible, but is a poweffal supporter of com- 


1 Researches, Chemical and Philosophical , chiefly concerning NitrouS Oxide , or Pephlogisticated 
Citrous Air , and its Respiration , 1800. 
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He fore combustion. 


After combustion. 


bastion, almost rivalling in this respect oxygen gas. It does not affect 
vegetable colours, and undergoes no change either of colour or of volume 
when mixed with oxygen or binoxide of nitrogen. Its sp. gr. is I • 53. 

/3. Of the liquid oxide. —When subjected to a pressure of 50 atmospheres, 
at 45° F., it is condensed into a limpid colourless, very volatile, liquid, which 
does not freeze itself by evaporation as liquid carbonic acid does. 

y. Of the solid oxide. —At a temperature of about —150° F., Faraday 
succeeded in solidifying protoxide of nitrogen. In this form, it is a clear, 
crystalline, colourless body. 

Characteristics .—The only gas with which it is possible to confound it is 
oxygen, with which it agrees in being colourless, not combustible, but a 
powerful supporter of combustion, re-inflaming a glowing match. From this 
it may be readily distinguished by its not yielding ruddy vapours ( nitrous 

acid </ as) when binoxide of nitrogen is mingled 
with it; and by mixing it with an equal volume 
of hydrogen, and exploding it by the electric 
spark, by which we obtain one volume of nitro¬ 
gen and an equivalent of water. If a taper be 
burnt in a jar of this gas over water, the flame is surrounded with a purplish 
halo, and there is produced a brown vapour (nitrous acid //as). 

Impurities. —The gas may be rendered impure by the use either of an 
impure nitrate or of too high a temperature. If the nitrate contain sal 
ammoniac, chlorine is disengaged: tliis may be detected by its odour and by 
its action on nitrate of silver (see ante, p. 369). If too high a temperature 
be employed in the preparation of the salt (and which may be known by the 
evolution of white vapours [hyponitrite of ammonia?]), the obtained gas is 
irritating, and often contains binoxide of nitrogen, the presence of wliich is 
known by the red fumes produced on mixing the gas with oxygen. The 
presence of oxygen or common air may be detected by mingling some binoxide 
of nitrogen with the suspected gas, when red fumes are produced. 

Composition. —Its composition is as follows:— 


1 oq. 
Protox. 
Nitr. 

I pq. 
lljTlmg. 





Atoms. Eq. Wt. Per Cent. 

Nitrogen. 1 ... 14 ... 630 

Oxygen . 1 ... 8 ... 3G'4 


Davy. 

033 

36-7 


Protoxide Nitrogen... 1 


Vol. Sp.gr. 

Nitrogen gas. 1 0'97 

Oxygen gas . 0'5 0'55 


22 ... 100 0 ... lOO'O I Protoxide Nitrogen gas... 1 1'52 


Physiological Effects, a. On Vegetables. —Germinating seeds (peas), 
when watered with a solution of this gas, seemed unaffected by it. Plants 
introduced into vessels filled with the gas mostly faded in about three days, 
and died shortly after. 1 But Drs. Turner and Christison did not find that it 
was injurious to vegetation. 2 

fi. On Animals. —The effects of this gas on insects, annelides, mollusca, 
amphibials, birds, and mammals, were examined by Sir H. Davy. On all it 
acted as a positive poison. It produced “ peculiar changes in their blood 
and in their organs, first connected with increased living action, but terminating 
in death;” Slowly injected into the veins of animals, considerable quantities 
were found by Nysten to produce slight staggering only; larger quantities 

1 1 Davy’s Researches. 

‘ Christison, On Poisons, p. 756. 
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produced the same disorder of the nervous system noticed when the gas is 
respired. 1 

y. On Man. —When inhaled, its effects on the nervous system are most 
remarkable: 1 have administered this gas to about one hundred persons, and 
have observed that after tlu; respiration of it from a bladder for a few seconds, 
it usually causes frequent and deep inspiration, blueness of the lips and coun¬ 
tenance, an indisposition to part with the inhaling tube, and a temporary 
delirium, which subsides in the course of three or four minutes. The sensa¬ 
tions arc usually pleasing. The delirium manifests itself differently in different 
individuals; as in some by dancing, in others by fighting, &c. In some few 
cases 1 have seen stupor produced. . Singing in the cars, giddiness, and ting¬ 
ling sensations in the hands and feet, are sometimes experienced. 

Tn a case mentioned by Professor Silliman, the after-effect of the gas was a 
complete perversion of the sense of taste for eight weeks (A. S. Taylor). 

It produces a state of anmsthesia (see ante, p. 203) or insensibility to pain 
during surgical operations. 2 

borne serious after-effects on the lungs and brain have occasionally followed 
the inhalation of it in common experiments (A. S. Taylor). 

Uses. —It has been employed in some few cases only of disease. JBeddoes 
used it in paralysis with benefit, but found it injurious to the hysterical and 
exquisitely sensible. 3 In a remarkable case of spasmodic asthma, related by 
Mr. Ourtis, 4 it acted beneficially. In a second case it also gave relief. It 
has been employed in the treatment of melancholy. 

Dose. —Por medicinal purposes one or two quarts may be inhaled daily 
from a bladder or pneumatic trough. Its use requires caution. The 
breathing-tube should have a side aperture closed with a cork, which can be 
removed should the patient evince an unwillingness to relinquish the tube. 

AOUV MTHOfiEMI P110T0XVIII; Protoxide of Nitrogen Water; Aqua 
Azotic# Oxygenuta; Searle* Patent Oxyycnom Aerated Water. —At 
ordinary temperatures and pressures, water dissolves about three-fourths of 
its own bulk of protoxide of nitrogen; but by pressure the quantity may of 
course be augmented. The patent solution is said to contain five times its 
hulk of gas; or each bottle of the liquid is stated to hold a full quart of gas. 
Its effects on the system are not very marked. Sir II. Davy drank nearly 
three pints of the ordinary solution in one day, and says that it appeared to 
act as a diuretic; and lie adds, "I imagined that it expedited digestion.” 
Serullas 5 employed protoxide of nitrogen water (made at the ordinary tem¬ 
perature and pressure of the atmosphere) in the treatment of Asiatic cholera. 
The patients took six or eight pints within five or six hours : during the day 
their warmth returned, the blueness disappeared. It has also been employed 
to counteract the evil consequences of inebriety. The proprietor of the 
patent water asserts that it exhilarates, and is adapted for torpor, debility, 
fatigue, depression of spirits, asthma, dyspepsia, &c.; but is contraindicated 
in inflammatory and plethoric states of system.—Dose, six or eight ounces 
taken two or three times a day between meals, or as the ordinary beverage. 

j llccherches, pp. 77-8. * • 

Account of a New Antesihetic Aqent as a substitute for Sutjphuric Ether in Swryery and Mid- 
*i(ery, by .1. Y. Simpson, M.D., p. i(i, 1 847. • 

11'ivy's Researches, p. 512. * 

) Lancet, vol. ii. for 1828-1). 

Journ. (<c Chiui. Med. t. viii. pp. 300 and 411, 1832. 
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26. Nitrogenii Bmoxydxun.— Binoxide of Nitrogen. 

Formula NO 2 . Equivalent Weight 30. Equivalent Volume 2 or 

Nitrous gas ; nitric oxide ; nitrous air ; detdoxide of nitrogen .—Known to Hales; bnt 
first accurately examined by Priestley in 1772. It is procured in great abundance by 
dissolving copper filings or clippings in nitric acid, and collecting tlie gas over water. 
4N0 3 + 3Cu=N0 2 +3(Cu0,N0*). It is a colourless gas, whose sp. gr. is 1‘038. It is a 
supporter of combustion. It forms red fumes of hyponitric (nitrous) acid when mixed 
with oxygen gas or atmospheric air. NO'- 4 20=N0 4 . It dissolves in a solution of proto¬ 
sulphate of iron, to which it commuhiplfes a dark, greenish-brown, or olive colour. 
This compound, which is said to be dcfiSiSp; and to consist of 4(JfeO,SO*) + JNO*, commu¬ 
nicates a red or purplish colour to a large quantity of cold oil of vitriol (see ante, p. 356). 
The odour, taste, ana effects of the gas, when taken into the lungs, are unknown; because, 
immediately an attempt is made to inhale it, it absorbs oxygen from the air, and is converted 
into hypomtric (nitrous) acid. Sir II. Davy raslily tried to inspire it (having previously 
exhausted his lungs of air by making three inspirations and expirations of protoxide of 
nitrogen), but the attempt fortunately failed by the production of spasm of the glottis, to 
which occurrence he considered he owed his life.—In pharmacy, binoxide of nitrogen is 
useful as a test for oxygen (see ante, pp. 208 and 406), and on account of its characteristic 
reaction on the solution of protosulphate of iron (sec pp. 350 and 412). 


27. ACIDUM NXTRZCUM.-NITRIC ACID. 

Formula NO 5 . Equivalent Weight 54. 

History. —Liquid or hydrated nitric acid was known in the seventh century 
to Geber, who termed it solutive water. 1 The nature of its constituents was 
shewn by Cavendish in 1785, and their proportions were subsequently deter¬ 
mined by Davy, Gay-Lussac, and Thomson. It is sometimes called azotic acid. 

Natural History. —It is found in both kingdoms of nature. 

a. In the Inorganised Kingdom. —Combined with potash, soda, lime, or magnesia, 
it is found on the surface of the earth in various parts of the world. The nitrates have 
been found in some few mineral waters. Thus, there is a distinct of Hungary, between 
the Carpathians and the Drave, where all the springs, for the space of about 300 miles, 
contain a small quantity of the nitrate of potash. 2 It is found in,rain water after a 
thunder storm. 

)3. In the Organised Kingdom. —Nitric acid in combination with bases (potash, soda, 
lime, and magnesia,) is a frequent constituent of vegetable juices. 3 

Preparation. —Dry or uncombined nitric acid cannot be procured. It 
does not appear to be capable of existing in the insulated’‘state; for when 
attempts are made to separate it from other bodies, it suffers decomposition. 

Properties.— Unknown. 

Composition.— Anhydrous or dry nitric acid, such as we find it in some 
nitrates, has the following composition by weight:— * 

Atoms. Eq.Wt. P. Ct. Lavoisier. Cm. Berz. Davy. Vole. Vote. 

Nitrogen.. 1 .. 1 * .. 25-9 .. 20 .. 25 .. 26 ...29-5 Nitrogen 1 Binox. Nitrogen 2 

Oxygen... 5 .. 40 .. 74-1 .. SO .. 75 .. 74 .. jgO-5 Oxygen. 2-5 Oxygen._ ... 1'* 

NitricAcid 6 .; 54 .. lOO'O .. 100 .. 100 .. 100 .. 100. 

1 Of the Invention of Verity, eh. xxi. and xxiii. 

2 Gairdner, On Mineral Springs, p. 20. 

3 De Candolle, Physiol. Vogel, t. ler, pp. 883, 387, and 403; alto Johnston’s Lectures on 

Agricultural Chemistry, 2d edit. 1847. 
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Constituents of Constituents of 

Ifitrtc A cut. hits ic Acid. 


.J. e< l- 

leq.Oxyg. 

=S 8 

■ 

leq.Oxyg. 

H 




lKl.Oxju. 

leq.Oxyg. 

as 8 



leq.Oxyg. 

-= 8 

1 eq. 
Binox. 
Nitrogen 
= 80 

leq.Oxyg. 

as. 8 

leq. Oxyg. 
= 8 



The degree of condensation which these in¬ 
gredients suffer is unknown. 


Liquid or Watery Nitric Acid. 

Synonymes. — Nitrate of water ; NjQBtrate of nitric acid; nitric acid 
(acidum nitricum) of the pharmacopoeias aud shops; spirit of nitre 
(spiritus nitri); Glauber is spirit of nitre (spiritus nitri Glauberi). 

When liquid nitric acid is red and fuming from the presence of nitrous acid, 
it is called fuming nitric acid (acidum nitricum fuvians), or commonly 
nitrous acid (acidum nitromm). 

The term aqua fortis (either single or double ) is applied to a more 
dilute acid than the preceding. 

Preparation. —Liquid nitric acid is usually obtained by submitting to 
distillation a nitrate (either of potash or soda), with oil of vitriol. 

Formerly it was procured by submitting to distillation a mixture of nitre and either 
sulphate ol iron or clay. 1 Mr. de Sussex has recently proposed the use of lime and a 
nitrate. 

The London and Edinburgh Colleges use equal weights of dried nitrate of 
potash and sulphuric acid. The Dublin College directs 100 parts of nitrate 
of potash and 97 parts of commercial sulphuric acid. The distillation is to 
be conducted in a glass retort, by a sand heat. The directions of the Edin¬ 
burgh College for obtaining pure nitric acid [acidum nitricum purum) are 
as follows:— 

“ Purify nitrate of potash, if necessary, by two or more crystallizations, till nitrate of 
silver does not act on its solution in distilled water. Put into a glass retort equal weights 
of tliis purified nitrate and of sulphuric acid, and distil into a cool receiver, with a mo¬ 
derate heat from a sand-bath or naked gas-fiame, so long as the fused material continues 
to give off vapour. «The pale-yellow acid thus obtained may be rendered colourless, should 
this be thought necessary, by heating it gently in a retort.” 

Nitric acid manufacturers frequently employ nitrate of soda (sometimes 
called Chili saltpetre) instead of nitrate of potash in the preparation of this 
acid; and Knapp 2 says there are three advantages attending its use; viz. the 
quantity of nitric acid obtained from an equal weight of the salt is greater, the 
cost of the salt is less, and the nitric acid is disengaged at a lower tempera¬ 
ture, and consequently a less coloured product is obtained. 

When the object is to obtain pure nitric acid, the distillation is effected in 
a glass retort and receiver; but the common nitric acid of commerce is usually 
procured by means of an iron or stoneware still. 

The apparatus used on the large scale is generally that employed in the 
manufacture of hydrochloric acid (see ante, p. 877); namely, an iron or 
stoneware pot, with a stoneware head, which is connected with a row of 


1 See Quincy’s Complete English Dispensatory, 14th edit. 292*4, 1769. 
8 Chemical Technology, vol. i. pp. 420-1, 1848. 
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double-necked stoneware bottles containing water. Another form' of appa¬ 
ratus employed by some manufacturers, is an iron cylinder, set in brickwork 
over a fire-place, and connected with a row of five or six double-necked stone¬ 
ware bottles each containing about -£th of their capacity of water 

I was informed by a manufacturer that the charge employed for one of these cylinders 
was 1681bs. of nitrate of potash and 931bs. of oil of vitriol, sp. gr. 1’485. These quantities 
are nearly in the proportion of eight equivalents of acid to seven equivalents of nitrate. 
Different manufacturers, however, employ somewhat different proportions. 

The acid obtained by the process of the Pharmacopoeia has a sp. gr. of 1*50; 
that procured by the ordinary process is brown and fuming, and has tt sp. gr. 
of about 1-45. This is the nitrous acid or fuming nitric acid of commerce. 
To render it colourless it is heated in a glass retort, placed in a sand-bath. 
The colourless acid thus obtained has a sp. gr. of from 1*35 to about 1*4, 
and constitutes the nitric acid of commerce (acidum rritricum venale). 
The residue in the iron cylinder is a mixture of sulphate with a little bisul¬ 
phate of potash, and is sold as sal enixum. It is employed as a flux, and in 
the manufacture of alum. 

Theory. —The explanation of the changes which take place in the manu¬ 
facture of nitric acid is somewhat modified by the strength of the sulphuric 
acid employed, and by the proportion of the ingredients used. Assuming the 
oil of vitriol employed to have, a sp. gr. of 1*8433 (that is, to be composed of 
about four equivalents of real sulphuric acid and five equivalents of water), and 
that an equal weight of nitrate of potash be used, the changes which occur 
will be as foEows: four equivalents of dry sulphuric acid, and five equivalents 
of water react on two equivalents of nitrate of potash, and produce two equi¬ 
valents of strong liquid nitric acid (sesquihydrate) and one equivalent of 
hydrated bisulphate of potash. 2(KO,NO s ) + 5II0,4S0 3 =2(K0,2S0 3 ) + 


3HO,2NO. 



Materials. 

Composition. 

Puoducts. 

2 eq. Nitrate Potash. 202 

52 eq. Nitric Acid 108 
eq. Potash.... 94 

2 Sesquihydrate Nitric Acid 135 

4 eq. Liquid Sulphuric. Acid.. 205 
(Sp. gr. 1-8433.) 

f 3 eq. Water _ 27 ^ 

1 2 eq. Water - 18 ... 


407 

407 

407 


The generation of nitrous acid is greatest at the commencement and 
towards the close of the operation; for, at the commencement, the excess of 
uncombined sulphuric acid attracts water from the small quantity of nitric 
acid then set free, in consequence of which the latter is resolved into nitrous 
acid and oxygeu; about the middle of the process, when the quantity of free 
nitric acid has increased, while that of the sulphuric acid has diminished, the 
former passes over with water unchanged; but towards the end of the pro¬ 
cess, owing to the volatilization of the nitric acid, the sulphuric acid becomes 
again predominant, and the red vapours of nitrous acid then make their 
appearance. 

Properties. —Strong and pure Hquid nitric acid (acidum nitricum 
purum) is colourless, and has a peculiar odour, and an acrid, intensely sour 
taste. In the air it evolves white fumes, formed by the union of the acid 
vapour with the aqueous vapour of the atmosphere; these fumes redden litmus, 
and become much whiter when mixed* with the vapour of ammonia, owing 
to the formation of the nitrate of ammonia. The strongest colourless acid of 
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the shops has a sp. gr. of 1*45; and the ordinary colourless acid does not 
usually exceed 1*35 to 1*4, The sp. gr. of the acid, prepared according to 
the Pharmacopoeia, is 1*5033 to 1*504; and Mr. Phillips believes this to be 
the strongest procurable; but Proust says he obtained it as high as 1*62; 
Kirwan, 1*554; Davy, 1*55; Gay-Lussac, 1*510; Thenard, 1*513; and more 
recently Millon obtained it at 1*521. The Edinburgh College fixes the density 
of pure nitric acid at 1*500, and that of commercial acid at from 1*380 to 
] *390. Acid of this density has a slight yellow tinge. At 248° F., nitric 
acid, of sp. gr. 1*42, boils *. acid either denser or less dense than this boils at 
a lower temperature. At —40° F. the concentrated acid boils. Nitric acid 
has a powerful affinity for water; and, when mixed with it, heat is evolved. 

Nitijc acid is easily deoxidized. Thus, exposure to solar light causes the 
evolution of oxygen and the production of nitrous acid, which gives the 
liquid a yellow, orange, or reddish-brown colour. The acid thus coloured 
may be rendered colourless, but of course weaker, by the application of a 
gentle heat, to drive off the nitrous acid. Several of the non-metallic com¬ 
bustibles rapidly decompose nitric acid; as charcoal, phosphorus, sugar, 
alcohol, volatile oils, resins, &c. The acid is unacted on by leaf-gold, 
platinum, &c. Some of the metals 1 also act powerfully on it, as copper (in 
the form of turnings), and tin (in the state of foil). A little water added to 
the acid facilitates, in some cases, the action of metals on it. The hydracids 
(as hydrochloric acid) decompose, and are decomposed by, nitric acid. 

Aciihjm Nitroso-Nitricum ; Fuming nitric acid (acidurn nitricum fumam) ; Spiritm 
nitrifumam ; Nitrons add (acidurn nitrosum) of commerce.—This is a mixture or com¬ 
pound of nitric and nitrous acids with some water. It may be procured by adding 
nitrous acid to concentrated nitric acid; or by passing binoxide of nitrogen into concen¬ 
trated nitric .acid. The commercial nitrous acid is obtained by the distillation of nitrate 
of either soda or potash with oil of vitriol. When an equal number of atoms of nitrate 
of potash and strong oil of vitriol are submitted to distillation, the first products are 
hydrated nitric acid, bisulphatc of potash, and undecomposed nitrate. 2(H0,S0 3 ) + 
2(KO,M> 5 )—II0,N0 5 + KU,H0,2S0 ;, + K0,N0. 5 At a higher temperature the bisul- 
pliatc reacts on the nitrate and expels the nitric acid, which is resolved into oxygen and 
nitrous acid, N0 6 =0 + NO. 4 The latter dissolves in the hydrated nitric acid and produces 
fuming nitric acid—the nitrous acid of the shops. 

It is a coloured liquid, the colour varying with the quantity of nitrous arid which it 
contains: usually it is yellowish-red. It fumes in the air, and gives out a darker yellowish- 
red vapour (nitrous acid). The sp. gr. of the most concentrated acid is 1*536 ; but that 
of the shops varies from 1*425 to 1*450. When the strong arid is exposed to a cold of 
—56°*2 F. it congeals into a very dark red mass. It is a more corrosive arid than con¬ 
centrated nitric arid, as it more readily gives out oxygen with the development of more 
heat and light. Thus it acts more violently on the metallic sulphurets than ordinary nitric 
acid, and is, therefore, used for the purpose of oxidizing them. By the addition of an alkali 
lo the fuming arid, binoxide of nitrogen is evolved, and a nitrate and hyponitrite formed. 
If the fuming acid be gently heated in a retort, nitrous arid is evolved, and there is left 
behind colourless nitric acid whose density is less than that of the fuming acid. 

Aqua Fortis Duplex ; Double Aqua Forth. —This is liquid nitric acid of sp. gr. 1*36. 
It is used by jewellers for dissolving metals, and by colour-makers. 

Aqua Forms Simplex ; Single Aqua Forth. —This is liquid nitric acid of sp. gr. 1*22- 
1*25. It is employed principally by dyers for dissolving tin. 

Characteristics .—Nitric acid is known by the following characters:— 
It stains the cuticle, quills, &c. yellow or orange: mixed with copper filings. 


1 For an account of the anomalous relations of this acid and iroi, I must refer the reader to 
Fecquerel’s Trails de ElestriciU\ tom. v. p. 8; also Braude’s Man. of Chem. vol. i. p. 723, 1848. 
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effervescence takes place, owing to the escape of binoxide of nitrogen, and a 
greenish-blue solution of nitrate of copper is obtained : the binoxide forms 
ruddy Vapours in the air, by uniting with oxygen to form nitrous acid gas; 
and, passed into a solution of the protosulphate of iron, forms a dark olive- 
brown coloured liquid. To the liquid suspected to contain nitric acid add at 
least 4 th of its volume of pure oil of vitriol; and when the mixture is cold, 
add protosulphate of iron, when a dark purplish or brownish colour is 
developed. Nitric acid decolorises sulphate of indigo. Morphia or brucia 
communicates a red colour to nitric acid, which is heightened by super¬ 
saturating the liquor with ammonia: powdered nux vomica renders this acid 
yellow or orange-coloured. If hydrochloric acid be added to nitric acid, the 
mixture [requires the power of dissolving leaf-gold: the presence of ,gold in 
solution may be recognised by the protochloride of tin, with which it strikes 
a purple or blackish colour. Lastly, saturated with pure carbonate (or bicar¬ 
bonate) of potash, a nitrate of potash is procured. 

The nitrates are known by the following characters:—They evolve oxygen 
when heated, and deflagrate when thrown on a red-hot 
cinder or charcoal; when heated with sulphuric acid they 
disengage nitric acid, which may be recognised by its ac¬ 
tion on morphia, brucia, or commercial strychnia; lastly, 
when mixed with sulphuric acid and copper-turnings, they 
generate binoxide of nitrogen, which is readily recognised 
by its blackening a solution of sulphate of the protoxide 
of iron. This last-mentioned property enables U3 to re¬ 
cognise very minute portions of the nitrates. The nitrate, 
copper-filings, and sulphuric acid, are to be put into the 
test-tube (fig. 71, a), to which is adapted, by means of a 
cork, a small curved glass tube, containing at the bend 
(tj) a drop or two of the solution of the protosulphate of 
iron; heat is to be applied to the mixture in the test-tube, 
and in a few minutes the ferruginous solution becomes 
brown or blackish (see ante , p. 408). 

Composition. —Liquid or watery nitric acid is com¬ 
posed of dry or real nitric acid and water. The strongest 
acid obtained by Millon was a monohydrate. 

When the sp. gr. is T5033 to T504, the liquid acid is, according to Mr. 
Phillips, a sesquihydrate; when the sp. gr. is T486, the acid, according to 
Dr. Ure, is a binhydrate. 

Millon’s strongest Acid. 8 p.gr. 1-5033 tol'504. Sp.gr. 1-486. Sp.gr. 1*42. 


Atonu. Eq.Wt. P.Ct. At. Eq.Wt. P.Ct. At. Eq. Wt. P.Ct. At. Eq.Wt. PAX. 


Dry Nitric Arid .. 

1 . 

. 64 . 

. 86*7 

1 

. 54 . 

. 80 

1 . 

. 54 . 

. 75 

1 . 

. 64 . 

. 60 

Water. 

1 . 

. 9 . 

. 143 

ij . 

. 13*5 . 

. 20 

2 . 

. 18 . 

. 25 

4 . 

. 36 . 

. 40 

Liquid Nitric Arid 

1 . 

. 63 . 

. ioo-o 

1 

. 67-5 . 

. 100 

1 . 

. 72 . 

. 100 

1 . 

. 90 . 

. 100 


One hundred grains of nitric acid, sp. gr. 1-5, saturate about 217 grains 
of carbonate of soda, equal to about 81 grains of real or dry nitric acid. 
This, therefore, is the strength of the nitric acid of the London Pharmacopoeia- 
According to Mr. Graham, acid whose sp. gr. is 1*42 is the proper nitrate 
of water; and of the four atoms of water which it contains, one is combined 
with the acid as a base and may be termed basic water, while the other three 


Fig 71. 
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are in combination with the nitrate of water, and may be termed the constitu¬ 
tional water of that salt. HO,NO 6 + 3HO. 

Impurities. —The ordinary impurities of commercial nitric acid are, excess 
of water, nitrous acid, chlorine, and sulphuric acid. 

The presence of an excess of water is detected by the low sp. gr. The pre¬ 
sence of nitrous acid is known by the colour of the acicl being yellow or 
orange. Its origin has been before explained (see ante, p. 411). 

Aocording to Millon 1 , the best test for the presence of nitrous acid is an aqueous solu¬ 
tion of sulphuretted hydrogen. If this be added to the suspected acid which has been 
previously diluted with once or twice its volume of water, the least trace of nitrous acid 
causes the liberation of sulphur, which gives an opalescent appearance to the liquor. At 
the same time a small quantity of ammonia is formed. 

To detect chlorine (which is derived from the alkaline chlorides contained 
in the nitrate, and in the manufacture of nitric acid), dilute with distilled water, 
and apply nitrate of silver; a white chloride of silver is precipitated, which is 
insoluble in nitric acid but soluble in ammonia. To recognise sulphuric acid 
(carried over from the acid in the still or retort), add a solution of nitrate of 
baryta or chloride of barium to the acid previously diluted with water; a 
heavy white sulphate, insoluble in nitric acid, is thrown down. 

When nitric acid has been obtained from Chili nitrate of soda, it is apt to 
be contaminated with iodine (derived from the alkaline iodide contained in 
the Chili nitrate) or iodic acid, formed by the oxidation of iodine. The pre¬ 
sence of iodine is detected by starch (see ante, p. 386). Nitric acid coloured 
brownish by iodine, loses its colour by keeping, owing to the oxidation of the 
iodine and its conversion into iodic acid. To detect iodic acid, add sulphurous 
acid and starch to the diluted nitric acid: the sulphurous acid deoxidizes the 
iodic acid, and the starch produces a blue colour with the iodine. 

The characters of pure nitric acid are, according to the London Pharma¬ 
copoeia, as follows:— 

By heat it wholly passes off in vapour. When mixed with distilled water, neither nitrate 
of silver nor chloride of barium throws down anything. Its sp. gr. is 1‘50. About 217 
grains of the crystals of carbonate of soda arc saturated by 100 grains of this acid. 

Purification.— Por nitric acid whose sp. gr. does not exceed l - 48, the 
best method of purification is to add one part of bichromate of potash to 
every hundred of acid, and distil. The nitrous acid is transformed into nitric 
acid at the expense of the oxygen of the chromic acid. 

Physiological Effects, a. On Vegetables. —Nitric acid decomposes 
the different vegetable tissues to which it may be applied, and gives them a 
yellow colour. 

ft. On Animals .—Orfila found that 26 grains of commercial nitric acid, 
injected into the jugular vein; coagulated the blood, and caused death in two 
minutes. 2 Viborg threw a drachm of the acid, diluted with three drachms 
of water, into the jugular vein of two horses; in two hours they were well: 
the blood, when drawn, was slightly coagulated. 3 Introduced into the stomach 
of dogs, it disorganises this viscus, and causes death in a few hours. 

y. On Man .— On the dead body, M. Tartra has made various experiments 
to determine the appearances produced by the action of nitric acid. Of course 

1 Pharmaceutical Journal, vol. ii. p. 355. 

3 Toxicoloy. OenStale. • 

3 Wibmer, Dk Wirkuny, &c. 
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this caustic decomposes the organic textures; but the phenomena presented 
vary : Recording to different circumstances—as the quantity employed, the 
presence of other substances, &c. 

Tne chemical action of nitric acid on the tissues has been already noticed 
(«SJ ante, f. 94). 

Oh-the limn<j*lody, its action varies with the degree of concentration or 
dilution of the acid. In the concentrated form the acid*acts as a powerfully 
corrosive poison, which property it derives in part from its affinity for w'ater, 
but more especially from the facility with which it gives out oxygen; so that 
the appearances caused by its action on some of the tissues are different, from 
those produced by sulphuric acid. The permanent yellow stain (xantho-pro- 
tcic acid) which it communicates to the cuticle is peculiar to it. Iodine stains 
the skin yellow or brown, but a little caustic potash readily removes the stain 
when recent; whereas the yellowish stain produced by nitric acid becomes 
orange on the addition of an alkaline soap. Bromine also stains the skin 
yellow; but when recently produced, the colour may also be removed by 
potash. The yellow or citron stain communicated to the lining membrane of 
the tongue, pharynx, &c. by nitric acid, has been -well shewn by Dr. lioupell. 1 2 
A preparation, presenting similar appearances, is preserved in the anatomical 
museum of the London Hospital. Nitric, like sulphuric, acid also chars the 
animal tissues; and thus, after the ingestion of it, the stomach is sometimes 
found blackened, as if sulphuric acid had been swallowed. The symptoms 
are analogous to those produced by sulphuric acid (see ante, p. 338). The 
yellow, citron, or orange spots sometimes observed on the lips, chin, or face, 
will, when present, at once indicate the kind of acid swallowed. Sometimes 
the binoxide of nitrogen is evolved by the mouth. 

Properly diluted, nitric acid produces effects similar to those of the other 
mineral acids (see ante, p. 170). It is said, however, to act less evidently as 
a tonic, and to be more apt to disagree with the stomach, so that it cannot be 
employed for so long a period. In some cases it has excited ptyalism, and 
from this circumstance, as w'ell as from the occasional benefit derived from its 
use in the venereal disease, it has by some writers been compared, in its opera¬ 
tion,. to mercury—a comparison founded rather on theoretical than practical 
considerations. 

Uses. a. Internal .—As nitric acid produces certain effects, in common 
with other mineral acids, it may be used as a substitute for the latter in various 
diseases. Thus, it is administered in conjunction with the bitter infusions, in 
those conditions admitting of, or requiring, the use of tonics. Properly 
diluted, it is employed as a refrigerant in febrile disorders. In lithiasis, 
attended with phosphatic deposits in the urine, it has been used instead of the 
sulphuric or hydrochloric acid. As a lithonlytic injected into the bladder, 
veiy dilute nitric acid has been successfully employed by Sir B. Brodie (see 
ante, p. 261). In some obstinate cutaneous diseases, as impetigo, it is given 
to the extent of half a drachm daily in barley water. 3 It may be employed, 
also, to relieve heartburn. 

In 1793 this acid was used by Mr. Scott, a surgeon at Bombay, as a sub¬ 
stitute for mercurial preparations, which Girtanner erroneously fancied owed 


1 See hts Illustrations of the Effects of Poisons. 

2 Rayer, Treatise on the Diseases of the Skin, p, 602. 
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their efficacy to the quantity of oxygen which they contained. Mr. Scott first 
tried it in chronic hepatitis, and with considerable success. He then extended 
its use to venereal diseases, and obtained the happiest results from it. 

Subsequently it has been most extensively employed in the lait-mentioned 
diseases; but the success attending its use lias been variable. That- it has 
been, and is frequently serviceable, no one can doubt who reads the immense 
body of evidence offered in its favour by Scott, Kellie, Albers, Prioleau, Kollo, 
Cruickshank, Beddoes, 1 Ferriar, and others. But, on the other hand, it is 
equally certain that on very many occasions it has been useless. The same 
remark, indeed, may be made of mercury, or of any other remedy : but as an 
anti-venereal medicine it does not admit of comparison with this metal. How¬ 
ever, we frequently meet with syphilitic cases in which the employment of 
mercury is either useless or hurtful. Thus it can rarely be employed with 
advantage in scrofulous subjects; or in persons whose idiosyncrasies renter 
them peculiarly susceptible to the influence of this metal; and in sloughing 
sores it is inadmissible. Now these are the eases in which nitric acid may be 
employed with benefit; and I believe the best mode of administering it is in 
conjunction with the compound decoction of sarsaparilla. 

For further information respecting its employment, I must refer to the 
works of Ilolst 2 and Mr. Samuel Cooper. 3 

/3. External.* —Tn the concentrated state, nitric acid has been employed 
as a powerful escharotic (see ante, p. 157); as to destroy warts, and as an 
application to parts bitten by rabid animals or venomous serpents, to phage¬ 
denic ulcers, &c. In order to confine the acid to the spot intended to be 
acted on, the neighbouring parts may be previously smeared with some resinous 
ointment. In sloughing plutgedaena the application of strong nitric acid, as 
recommended by Mr. Welbank, 6 is attended with the most successful results, 
as I have on several occasions witnessed. The best mode of applying it is by 
a piece, of lint tied round a small stick or skewer. When the slough is very 
thick, it is sometimes necessary to remove part of it with a pair of scissors, in 
order to enable the acid to come in contact with the living surface. 

Largely diluted (as 50 or 60 drops of strong acid to a pint or quart of 
water) it is recommended by Sir Astley Cooper as a W'ash for sloughing and 
other ill-conditioned sores. 

In the form of ointment it is used in various skin diseases, especially por- 
rigo and scabies, and as an application to syphilitic sores. 

Nitric acid vapour has been employed as a disinfectant (see ante, p. 162), 
but it is probably inferior to chlorine. It was first introduced for this purpose 
by Dr. Carmichael Smyth 6 (to whom Parliament granted a reward of £5000) : 
hence these fumigations have been termed fumir/ationes nitride Smythiancr. 
The vapour is readily developed by pouring one part of oil of vitriol over one 
part of nitrate of potash in a saucer placed on heated sand. 

Administration.— The dose will depend on the concentration of the acid. 
The usual statement in pharmacological works applies to the commercial nitric 

1 Reports, principally concerning the Effects of the Nitrous Acid in Venereal Disease, 
Bristol, 1797. 

* De Aeidi Nitriei Usu Medico Dissertatio, Christian®, 1818. - ' 

Dictionary of Practical Surgery. * 

4 On the external use of nitric acid, see London Medical Repository, vol. xiv. p. 450, 1820. 

1 Medico.-Chirurg. Trans, vol. xi. • , 

6 The Effects of the Nitrous Vapour in preventing and destroying Contagion, London, 1799: 
reviewed in the London Medical Review, vol. i. p. 433, Loud. 1779. 
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acid -and to the acid of the pharmacopoeia (sp. gr. 1*5). The latteris so strong 
that f ought not to be dispensed in small quantities, " as it is impossible to 
measure a few minims with so much accuracy as a proportionate quantity of 
tb* diluted acid.” 1 (see Acidum Nitricum Dilutum). 
v AjrtipOTES.—Poisoning by nitric acid requires precisely the same treatment 
&S:.thpt’% sulphdgic acid (see ante, pp. 159, 160, and 860). 

1. ACIDUM NITRICUM DILUTUM, L. E. D.—Diluted Nitric Acid ; (Nitric 
Acid, fjj.; Distilled Water, fjix. L. Pure Nitric Acid (sp. gr. 1-500) fjj, 
and Distilled Water fjix. ; or, Commercial Nitric Acid (sp. gr» 1-398) fiyAnd 
f5vss, and Distilled Water fjix. E. Nitric Acid, by measure, 3 parts; 
Distilled Water, by measure, 4 parts, D.) —The sp. gr. of the Diluted Nitric 
Acid of the London Pharmacopoeia (1886) is 1*080 ; 100 grains of it saturate 
ab$*it 81 grains of crystallized carbonate of sod* The following is its com¬ 
position :— * 

Per Cent. Per Cent. 

Dry or real nitric, acid . 11-44 Strong liquid NitriifAcid (sesquihydrate) 14'S 

Water . 88-56 Water. 86'7 

Diluted Nitric Add, Ph. L . 100-00 Diluted Nitric Acid, Ph. L .. 100 0 


The diluted nitric add of the Edinburgh Pharmacojgpa (1814) has a sp. 
gr. of 1-077; and it contains 11T6 of dry or real nitric acid. 

The diluted nitric acid of the Dublin Pharmacopoeia (1826) has a sp. gr. of 
1-280; and it is more than three times stronger than that of the London and 
Edinburgh Pharmacopoeias. 

The strength of this preparation varies considerably in the shops, owing to 
the employment of nitric add of different densities in its preparation. When 
prepared with acid whose sp. gr. is that of the Pharmacopoeia (/. e. 1-500), its 
strength is almost double that prepared with the ordinary colourless nitric 
acid of the shops (sp. gr. 1-850). 

The dose of the dilute nitric add of the London and Edinburgh Pharma¬ 
copoeias is—uixx. to itlxl. (equal to tilij. and i*liv. of strong nitric acid). 

The dose of the dilute nitric acid of the Dublin Pharmacopoeia is from 
iqvij. to iqxv. 

■ The above doses apply to the dilute nitric arid made according to the directions of the 
Pharmacopoeias; that is, with nitric acid, sp. gr. 1-500. Much larger doses may of course 
be given when this preparation is made with the ordinary commercial nitric acid, sp. gr. 
1-3? to 1-4. 

Some useful cautions respecting the dose of properly prepared dilute nitric arid hare 
been .given by Mr. Bell. 1 Alluding to the dose of npd.‘oi the acid of the London Phar¬ 
macopoeia, he says, “ we have no hesitation in stating that this quantity is quite sufficient, 
unless largely diluted, to act injuriously on the enamel of the teeth;” and he mentions a 
case in which six minims of the strong acid (equal to f^j- of the dilute acid), taken in an 
ounce of fluid three times a day, seriously injured the teeth in two or three days. 

Larger doses than those above stated may be administered if properly diluted, The 
medicine may be teken by sucking it through a quill or glass tube, and the mouth should 
be rinsed, with either water or an alkaline solution immediately after each dose. 


2. 16OTH ACIDI MTRICI, D. Oxygenized Fat; Pomniade cTAlyon. 
•—(Olive oil, ftj.; Prepared HogVLard, 3iv.; Nitric Acid, by measure, 
5vss. Having metltea the oil and lard in a glass vessel, when they are 


l \kamacetUieal Journal* vol. iii. p. 113-14. 

* mid. p. m* 
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beginning to become concrete, add the acid; then stir them constantly with 
a glass rod until they become firm.) The constituents of the fatty substances 
sutler oxidation at the expense of the nitric acid. The changes are complicated 
and the products numerous (see Unguentum ITt/drargyri Nitratis). This 
ointment has a firm consistence and a yellow colour. Its uses have been 
above noticed. It is more efficacious when recently prepared. 


28. ACEDUM NITRO-HYDROCHLORICUM.- NITRO- 
HYDROCHLORIC ACID. 

History.—T his liquid was known to Gebcr. 1 It was formerly called aqua 
regia. It is commonly known as nitro-muriatic acid (acidum nitro- 
murialicttiit). * 

Prkpa ration. —Tt is prepared by mixing hydrochloric acid with nitric acid. 
The directions of the Dublin Pharmacopaaa (1820) for its preparation are as 
follows:— 

Take of Nitric Acid, by measure, one pari,; Muriatic Acid, by measure, two parts. 
Mix the acids in a refrigerated bottle, and koep the mixture in a cold and dark place. 

In the arts, a solution having the power of dissolving gold is sometimes 
prepared by adding nitre to hydrochloric acid, or common salt or sal ammoniac 
to nitric acid. 

The precise nature of nitro-hydrochloric acid is somewhat obscure. According 
fo Davy, 2 by flic reaction of one equivalent of nitric acid on one equivalent 
of hydrochloric acid, we obtain one equivalent, of nitrous acid, one equivalent 
of chlorine, and an equivalent of water. NO 5 + I1C1=N0 4 + IIO + Cl. 

Materials. Composition. Results. 

I «i. Hydrochloric AcM .. 80-5 \ ’ '«■WlT ™.•" T 5 ,- --Icq. Chlorine. 35-5 

1 ,,, KiW A,-1,1 u i 1 eg. Oxygen . 8 ( i cq. water. 

nrtnc Acid . 54 } 1 e<1 . Nitrous Acid. . 40 1 eq. Nitrous Acid.. 46 

90-5 ‘ 90'5 90-5 

But the reaction of these substances is influenced by temperature, by the 
degree of concentration of the acids, and by the presence of a substance 
capable of combining with chlorine. Usually “ the mutual decomposition of 
the two acids proceeds only so far as to saturate the liquid with chlorine” 
(Brande). If, however, heat be applied to expel the liberated chlorine, or if a 
metal be introduced to absorb it, the decomposition goes on until one or both 
of the acids arc exhausted. 

Mr. E Davy 3 ascribes the solvent power of aqua regia to chloro-nitrous 
gas (N0 2 C1 2 ) dissolved in the liquid. This gas is produced by the mutual 
reaction of nitric acid and common salt,. 4N() 5 + 3NaCl — !3(NaO,NO 5 ) + 01 
+ N0 2 C1 2 . 

Baudrimont, 4 on the other hand, states that by the mutual action of' nitric 
and hydrochloric acids, chloro-nitric {chloro-a.zof.ic) acid is produced, which 


1 Invention, of Verity, chap, xxiii. ” 

- Journal of Science and the Arts, vol. i. p. 157, 1816. 

3 Phil. Mag. vol. ix. p. 355. • i 

4 Journal de Pharmacir, 3mc scr. tom. v. p. 45), 1844. 
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is the effective solvent of the mixture. N0 s -f2HCl=N0 3 Cl+2H0. This 
view, however, has been contested by Koene. 1 

Properties. —It has a yellow colour. Its most remarkable property is 
that of dissolving gold and platinum, metals that are insoluble in either nitrie 
or hydrochloric acid separately. It should be kept in a cool dark place; for 
heat rapidly expels the chlorine, while light enables it to decompose the water 
and to form hydrochloric acid. 

Characteristics .—It is recognised by its colour, by its power of dissolving 
gold, by its precipitating a solution of the nitrate of silver, the precipitate being 
insoluble in nitric acid, but soluble in ammonia; by the production of two 
salts, a chloride and a nitrate, when an alkali is added to it; and by the evolu¬ 
tion of binoxide of nitrogen on the addition of copper turnings. 

Physiolooicai, Effects. —It is a powerfully corrosive poison, acting in a 
similar manner to nitric acid. 

Uses. — It has been employed internally in the same cases as nitric acid, 
more especially in syphilis, diseases of the liver, and some of the exanthemata. 
Externally it has been used as a bath, cither local or general, in syphilis and 
hepatic affections. Dr. Lendrick 2 has more recently noticed the utility of 
the general nitro-muriatic bath, at a temperature of 90° or 95°, in syphiloid 
and mercurial cachexia;, and liver consumption. In India, the whole body 
(the head excepted) is immersed; but in this country pediluvia arc usually 
employed, or the body is merely sponged with it. 

Administration. —When taken internally, the dose is ten or fifteen drops^ 
properly diluted, and carefully increased. 

Antidote.—P oisoning by this acid is to be treated in the same way as that 
by sulphuric acid. 

BALNEUM NITRO-nYimOCIILORlCUM ; The Nitro-Muriatic Tlath ?—This 
is prepared in narrow wooden tubs, by adding the acid to tepid ivater, until 
the latter becomes as sour to the taste as vinegar. Ainslie 4 says one ounce 
of acid is enough for a gallon of water. The; patient should remain in the 
bath from 10 to 30 or 40 minutes. It excites tingling and prickling of the 
skin, and is said to affect the gums and salivary glands, causing plentiful 

K ism; indeed, we are told that, without the latter effect, every trial is to 
garded as inconclusive. In the passage of biliary calculi this bath is said 
to have proved remarkably effective.—Dr. Scott’s nitrons acid bath was 
prepared by acidulating water with fuming nitric acid (Ainslie). 


29. AMMONIA.-AMMONIA. 


Formula TTH 8 or HAd. _ Equivalent Wt. 17. Equivalent Vol. of the das 2 or 

History. —It is probable that Pliny was acquainted with the smell oi 
ammonia, and- that the “ vehement odour” which he says 5 arose from mixing 


1 Poggendorff’s Annalen^ Bd. Ixiv. S. 429,1845. 

2 British' and Foreign Medical Review, vol. iv. p. 254. 

* See Coyne \ Observations on the Aid obtained in various Diseases, particular!;/ those incidental 
to Tragical Climates, by the External Application of the Nitro-muriatic Acid in a Bath, Lend. 1822. 

* Materia Indica, vol. ii. p. 840. 

4 Historia Naturalis, lib. xxii. cap. 46, ed. Valp. 
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lime with nitrum was produced by the action of lime on sal ammoniac. Dr. 
Black, in 1756, first pointed out the distinction between ammonia and its 
carbonate; and Dr. Priestley 1 first procured ammonia in a gaseous form. It 
is sometimes termed volatile alkali, and occasionally azoturetted hydrogen 
or terhydruret of nitrogen. Dr. Kane regards it as hydramid or amidide 
of hydrogen. 

Natural History. —Ammonia, free or combined, exists in both kingdoms 
of nature. 

a. In the Inorg anised Kingdom. —Ilydroclilorate and sulphate of ammonia arc met 
with native usually in the neighbourhood of volcanoes. Aluminous sulphate of ammonia 
(or ammonia-alum; ocetirs in Bohemia. I)r. Marcet delected the hydrochlorate in sea 
water. This salt has also been recognised in mineral waters. 2 Ammonia exists in many 
of the native oxides of iron, and in most kinds of clay. Carbonate of ammonia is a con¬ 
stituent of the atmosphere, and is, therefore, found in rain water. 

(£t. In the Organised Kingdom. —Ammonia is found in vegetables in small quantities 
only. In the free state, it is said to exist in several plants, as Chcnopoditm vulearia, 
fiiirt/m (meuparia ,* in the juice of the leaves of hath tinetoria, in the bark of Zanthorylum 
Clam Ifmtelis, and in Fucks vesiathms. Combined with carbonic acid, it is found in 
Jnslida jmrjmrea; with nitric acid, in the extract of hyoscyamus, distilled water of the 
lettuce, Ac. In combination with different substances, it, is i'ound in the root of Ildleborus 
niyer , and of Ni/mphea.; in the leaves of Aconituni Napa, linn; in the barks of Ousparia 
febrifuyu and Simaruba; and in the fruit of Ara.ca Catechu 4 Lastly, it is developed 
during the decomposition (spontaneous or artificial) of most vegetable substances—as 
gluten. 

Ammonia is one of the bases found in the urine of man, where it exist s in combination 
with phosphoric, hydrochloric, and uric acids. United to the last-mentioned acid, it exists 
in the excrement of the boa constrictor, and of some birds. The hydrochlorate is found 
in the dung of the camel. Ammonia is a product of the putrefaction of animal matters. 


1. Gaseous Ammonia. 

Synonymes. —This is commonly called ammoniacal gas (gas ammo- 
■ niacale). Dr. Priestley denominated it alkaline air. It has also been 
termed urinous air. 

J ‘reparation.— Ammoniacal gas is obtained by heating a mixture of one 
^powdered sal ammoniac and two parts dry quicklime in a glass retort, 
and collecting the gas over mercury. In the absence of a mercurial apparatus, 
the ;p|ibaay be generated in a Florence flask, to the mouth of which a straight 
§' - ; ibe is connected by means of a cork. The bottles which are to be 
hlleajHtli gas are to be inverted over the tube. To arrest the passage of 
wqter,Ti fold 0 f blotting paper may be placed in the neck of the retort or in 
th* glass tube. 

,'Jf we regard sal ammoniac as hydrochlorate of ammonia, the reactions 
wjjich occur in this process are as follows: One equivalent of hydrochlorate 
of ammonia is decomposed by one equivalent of lime •, and the results of the 
decomposition are one equivalent of ammonia, one equivalent of chloride of 
calcium, and one equivalent of water. NH 3 ,HC1 -f CaO=NH 3 + HO-fCaCl. 


1 On Air, vol. ii. p. 369, 1790. 

2 Gairdner, On Mineral Springs, p. 15. 

3 Diet, das Drogues} t. i. p, 293. 

4 Dc Candolle, Physiol. Veget. p. 339. 
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Materials. 


Composition. 



SI'S 


81-5 


Results. 

I eq. Ammonia. 17 

1 eq.Water... 9 

1 eq. Chloride Calcium 55'5 

81-5 


If, on the other hand, we consider sal ammoniac as a chloride of ammonium, 
the explanation is as follows: One equivalent of chloride of ammonium is 
decomposed by one equivalent of lime; and the products are one equivalent 
of ammonia, one of chloride of calcium, and one of water. NH 4 ,Cl + CaO= 
NH 3 +HO + CaCl. 

Materials. Composition. 

eq. Chloride Am- ( 1 e »- Ammonium .. 18 ' I 

monium. 53*5 ). 

(1 eq. Chlorine _ 35*5.^^^^ 


Products. 

-I eq. Ammonia. 17 


eq. Chlorine _ 35*5. 

leq. Lime. 28 5J ">■ 9° c W. m ■■■• « 

4 f 1 eq. Calcium _ 20 


81*5 


81*5 


1 eq. Water. 9 

1 eq. Chloride Calcium. 55'5 

81*5 


But, according to Dr. Kane, ammonia is an amidide of hydrogen, and sal am¬ 
moniac is a chloro-amidide of hydrogen; and the changes are thus explained : 
One equivalent of the chloro-amidide of hydrogen is decomposed by one of 
lime, the products being one of the amidide of hydrogen, one of water, and 
one of chloride of calcium, HAd,HCl+CaO=IIAd+ HO + CaCl. 


Materials. 

1 eq. Chloro-amidide 
Hydrogen. 53' 

1 oq. Lime. 28 


l leq. 
•511 eq. 


81-5 


Composition. 

1 eq. Amidide Hydrogen .17— 

Chloride Hydr. 36-5 \ j JJ; 3 ^ 

1 eq.Oxyg. 8 
eq. Calc. 20 
81’5 


tlr 



Products. 

~ 1 cq. Amid.Hydrog. 17 
1 eq. Water. 9 


1 eq. Chlor.Calcium 555 


81 *5 


Properties. —Anlmonia is a colourless invisible gas, having a strong 
well-known odour. It reddens turmeric paper, and changes the colj 
violet juice to green; but bv exposure to the air, or by the applieatio 
both the tumeric paper ana violet juice arc restored to their origin 
The specific gravity of this gas is 0'59. By a pressure of ti‘5 aW| 
at a temperature of 50 , it is condensed into a colourless, transparen 
whose sp. gr. is 0 - 731. One volume of this liquid expanded into 100 
of ammoniacal gas at 60° F., barom. 30"2 inches. At —103° F., tj 
froze into a white translucent crystalline su| 
Ammoniacal gas is not a supporter of corn! 
but is slightly combustible in the atmospher 
when mixed with air or oxygen, it forms an expl 
mixture. Every two volumes of it require one' 
a half volumes of oxygen for their complete comL*- 
tion. The results of the explosion are, a volume of 
nitrogen and some water. 

Characteristics .—It is readily recognised by its peculiar odour, by its 
action on tumeric paper, by its restoring the blue colour of reddened 
litmus paper, and by its forming white fumes with hydrochloric acid 


Before combustion. Ajterwanls. 


I eq. 

Ammonia 
= 17. 


2 eq. 
Oxygen 


eq. 

lOxyg.-- 8. 


I eq. 
Ni trover 


and 

3eq. Witter 
= 27. 


1 Faraday, Phil. Tram. 1845. 
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or chlorine. Dissolved in water, it communicates a deep blue colour to 
the salts of copper, throws down with the bichloride of platinum a yellow pre¬ 
cipitate ( bichloride of platinum and ammonium, NH 4 Cl,PtCl 2 ); with 
bichloride of mercury a white precipitate (which, according to Kane, is a 
chloro-amidide of mercury, HgCl,lIgAd); with protonitrate of mercury a 
bliickprcci])itatc(.s«i«/i'/•(•//(" (;/>«c.'/-ff«ry««('/rtWOT0WiM/«,NH 4 0 ) 3Hg 2 0,K0 5 ); 
and with a concentrated solution of tartaric acid a crystalline precipitate 
(i bitartrate of the oxide of ammonium, .NH 4 0,H0,T). 

The salts of ammonia evolve ammoniacal gas when heated with hydrate of 
lime or potash. 

Conia agrees with ammonia in evolving a vapour which reddens turmeric paper, and 
forms white fumes (hydroehlorate of conia) with hydrochloric acid gas. 

Composition.—A mmonia is composed of hydrogen and nitrogen in the 
following proportions:— 

Atoms. Eq.Wt. PcrCt. A. Bcrlhollct. Vol. Sp.Gr. 

Nitrogen . 1 _ 14 _ 82*35_ 81*13 Nitrogen gas. 1 _ 0*971 

Hydrogen. 3- 3- 17*05_ 18*87 Hydrogen gas . 3 _ 0*208 

Ammonia.... 1 — 17....100*00 _100 00 Aimnoniacal gas . 2 — 0*590 


N itr. 

Hy.'t 

1. 



14. 


1 cq. 

— 



Amm. 

1 Pf). 



- 17. 

Ilvilr. 

Hvdr. 



. 1. 

. 1. 




The annexed diagram illustrates the volumes of 
the constituents of the gas, and their degree of con¬ 
densation when in combination to form ammoniacal 


Thkojubs of Ammonia. —Three theories exist with regard to the nature of ammonia 
and the ammoniacal salts. 

1. Old or Ammonia Theory^ —Ammonia, NIP, is an alkali which combines with the 
hydracids to form ammoniacal hydrsalts, and with both water and the oxyacids to form 
die ammoniacal oxysalts. Sal ammoniac, or hydrochlprate^ufjmmionia, NIP,HC1, is an 
example of a hydrsalt,; sulphat e of ammonia, NH :i ,HO,S(j6‘^lWi»oxysalt. 

2. Berzelius's Ammonium Theory. —Ammonium, NlP^ls an hypothetical compound 

metal, its oxi^e, NlPOjjJfcpial to iff ammonia, NIP, and ah«quivaient$l 

wafer, HO. Ammonium coiyEies wiJ^Mfcho fidhl iff the hydracids to form thHaumqiua^j 
"yflpte. and wfS^xygcnandllfl osy acid to formlfic'ainmouiaeal oxysaljgpHEi aUtangSfete 
oi' efigtfide of ammonium, NIP,Cl, is an example of a hydrsalt; sulphate of the oxide of 

^^PO, SO*, °f an pxysult. ‘ - -•' 

♦ ' 'I'heory. —Amide, or amidogen,’ Ad—NIP, is an hypothetical sub- 

bombiues with hydrogen to form the amidide of hydrogen or ammonia, ILAd= 
W;t«id with two atoms of hydrogen to form the subamidide of hydrogen or am- 
aioniiA;TPAd=lJ-,NH J . Jlerzelius’s oxide of ammonium, NJBPO, is a compound of the 


- „-- --- *____ dry oxygen 

TTai’ ^ ocs uot 'ben form the proper ammoniacal salts: thus with sulphuric acid, 
flAd + SO : ‘ r HAdS(X “it combiues with a great number of saline bodies, and then 
resembles, in its functions, their water of crystallization. Its most remarkable property, 
“. ow ® ver > is, that in acting on metallic compounds and on certain organic acids, it 
abandons an atom of hydrogen, and the remaining NIP combines with the metal or with 
ulru^ 10 ^ °i 'be a °i < i- Thus with HgCl and NH 3 there result HgNlI 2 and HC1; with 
-rtU" and 2NEP there arc formed Pt + 2NH- and 2HC1; from HgNO 6 and NIP are 
produced HgNIF and HNO s . Of organic bodies, oxalate 6f ammonia gives, when 
boated, (XF+NIF, and benzoate of ammonia produces similarly C H IF0 3 + NIP.”' 


and then 


Kane, Elements of Chemistry, p. 827 ; also, Trans, of the Royal Irish Academy, vol. xix. part i. 
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Physiological Effects, a. On Vegetables. —Ammoniacal gas is de¬ 
structive to plants, and changes their green colour to brown. 1 

0v On Animals. —If an animal be immersed in this gas, spasm of the 
glottis is immediately brought on, and death results from asphyxia (see ante, 
p. 113). Nysten 2 injected some of this gas into the veins of a dog: the 
animal cried out, respiration became difficult, and death soon took place. 
Neither gas nor visible lesion was observed in the heart, the two ventricles of 
which contained liquid blood. In another experiment lie threw ainmoniacal 
gas into the pleura of a dog : cries, evacuation of urine, and vomiting, imme¬ 
diately followed; soon afterwards convulsions came on, and continued for 
several hours: ultimately they ceased, and recovery took place. 

In almost all cases of poisoning in animals, by ammonia or its carbonate, 
convulsions arc observed, apparently shewing that these substances act on the 
spinal marrow. 

y. On Man. —Ammonia is a powerful local irritant. This is proved by 
its pungent odour and its acrid and hot taste; by its irritating the eyes; and, 
when applied for a sufficient length of time to the skin, by causing vesication. 
If an attempt be made to inhale it in the pure form, spasm of the glottis 
comes on : when diluted with atmospheric air, it irritates the bronchial tubes 
and larynx, and, unless the quantity be very small, brings on inflammation of 
the lining membrane. Its chemical action is analogous to that of the alkalies 
in general (see ante, pp. 94 and 170-8). Its powerful action on the nervous 
system is best seen in cases of syncope (sec ante, pp. 224 and 225 ; also 
aqua, ammonite). 

Uses. —Ainmoniacal gas is rarely employed in medicine. M. Bourguet de 
Beziers used it with success in the case of a cliild aifectcd with croup, to 
provoke the expulsion of the false membrane. 

Mr. Smee 3 has proposed the inhalation of the vapour of a properly diluted 
liquor ammonia: as a topical expectorant, to promote the secretion of a watery 
fluid from the mouth*fauces, trachea, and bronchi (see ante, p. 236). The 
apparatus he employs is similar to that used for the inhalation of chlorine 
(see ante, p. 372, figs. 66 and 67), except that the straight tube does not dip 
into the ammoniacal solution. He recommends this inhalation in wlmt is 
•called dryness of the throat from a deficiency in secretion, in chronic hoarse¬ 
ness, in chronic asthma, and to neutralize the poisonous effects of the vapour 
of bromine and hydrocyanic acid. 

Antibote. —In case of the accidental inhalation of strong ammoniacal 
vapour, the patient should immediately inspire the vapour of acetic or hydro¬ 
chloric acid. If bronchial inflammation supervene, of course it is to be treated 
in the usual way. 

2. Aqua Ammoniae.—Water of Ammonia. 

Synonym es. —This solution is the liquor ammonite of the Pharmacopieia 
and shops, and which is sometimes called aqua ammonite puree or aqua 
ammonite cam tic m. It was formerly termed spiritus satis annnoniaci 

1 Pc Candolle, Physiol, Vtg. p. 1344. 

2 llecherchcs, p. 140. 

s Land. Med. Cm;. April 7, 1843. 



Preparation ; Properties. 423 

ruuslicus cum cake viva paratus, or simply the 'spirit of sal ammoniac 
or caustic spirit of sal ammoniac. 

Preparation. —It, is prepared by the action of lime on either sulphate 
or hydrochlorate of ammonia. On the large scale, the apparatus employed is 
an iron cylinder, connected with the ordinary worm refrigerator, and this with 
a row of doublc-nccked stoneware bottles containing watqr, analogous to 
those described under the head of nitric acid. 

All the British Colleges give formula: for the preparation of liquor am¬ 
monite, sp. gr. O'lKHI. The following are the directions of the London 
College :— 

"Take of Mydroehlorate of Ammonia ten ounces, Lime eight ounces, Water two pints: 
Put the Lime, slacked witli water, into a retort, then add the llydrochlorate of Ammonia, 
broken into small pieces, and the rest of the water. Let fifteen fluid-ounces of solution 
of ammonia distil.” 

'1’he Edinburgh College gives the following directions for preparing 
ammonite aqua, sp. gr. (KHiO, and ammonite aqua fortior, sp. gr. 0'8S0. 

“ Take of Muriate of Ammonia, thirteen ounces; Quicklime, thirteen ounces; Water, 
seven Iluid-ounccs and si half; Distilled Water, twelve fluid-ounces. Slake the Lime 
with the Water, cover it up till it cool, triturate it well and quickly with the Muriate of 
Ammonia previously in line powder, and put the mixture into a glass retort, to which is 
attached a receiver witli a salety-tube. Conucet with the receiver a bottle also provided 
with a safety-tube, and containing four ounces of the distilled water, but capable of hold¬ 
ing twice as much. Connect this bottle with another loosely corked, and containing the 
remaining eight ounces of distilled water. The communicating tubes must descend to 
the bottom of the bottles at the further end from flic retort; and the receiver and 
bottles must be kept cool by snow, ice, or a running stream of cold water. Apply to the 
retort ji gradually-increasing heat till gas ceases to be evolved; remove the retort, cork 
up the aperture in the receiver where it ,w;is connected with the retort, and apply to the 
receiver ;i gentle and gradually-iucreasing heat, to drive over as much of the gas in the 
liquid contained in it, hut jus little of the water, as possible. Should the liquid in the 
last bottle not have the density of '%(>, reduce it with some of the stronger Aqua 
Ammonite in the lirst. bottle, or raise it with distilled water, so as to form Aqua Ammonhe 
of the prescribed density.” 

The lttMiu College employs three parts of Muriate of Ammonia, two of fresh burned 
Quicklime, and ten of Water: The lime is to he slacked with one part of hot water, and 
then introduced int o the retort, and the salt dissolved in the remaining hot water added, 
and five parts distilled by a medium [between 100° and 200°] heat into a refrigerated 
receiver. 

The theory of the process is the same as that for axnmoniacal gas. An 
excess of lime is used to facilitate the extrication of the ammonia. The 
water put into the receiver is to absorb the gas. 

Properties.— Solution of ammonia is a colourless liquid, having a very 
pungent odour and a caustic alkaline taste. Its action on turmeric paper 
and violet juice is like that of ammoniacal gas, before described. It is lighter 
than water, but its sp. gr. vsiries with its strength. The quantity of am- 
moniacal gas which water can dissolve, varies with the pressure of the atmo¬ 
sphere and the temperature of the water. 

llavy 1 ascertained that at the temperature of 50°, under a pressure equal 
to 2l)\S inches, water absorbs about 670 times its volume of gas, and becomes 
°1 sp. gr. 0'875. lie drew up the following table, shewing the quantity of 
ammonia in solutions of different specific gravities :— 


3 Elements of Chemical Philosophy, p. 26S. 
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100 parts of Sp. Gr. 

Of Ammonia. 

100 partB of Sp. Gr. 

Of Ammonia. 

0-8760 . 


0-9435 . 


0-8876 . 

. 29-25 

0-9476 . 

. 13-46 

0-9000 . 

. 2600 

0-9513 . 

. 12-40 

0-9064 . 

. 25-37 

0-9545 . 

. 11-66 

0-9166 . 

. 22-07 

0-9578 .. 

. 1082 

0-9255 . 

. 19-54 

0-9597 . 

. 10-17 

0-9326 . 


0-9619 . 

. 9-60. 

0-9385 . 

. 15-88 

0-9692 . 

. 9-50 


It appears from the observations of Davy and Dalton that the specific 
gravity of mixtures of liquid ammonia and water is exactly the mean of that 
of two of the ingredients. 

Characteristics. —See Ammoniacal Gas, p. 420. 

Composition.— Solution of ammonia consists of ammonia and water. The 
proportions vary with the sp. gr. of the liquids. Two solutions are officinal 
in this country, liquor ammoniat and liquor ammonia} fortior. 

1. Liquor Ammonia;, Ph. L. E. D.; Solution of Ammonia. —The London 
and Edinburgh Colleges fix the sp. gr. of this solution at 0-960. A cubic 
inch of it consequently weighs 242*36 grains, and contains 132 cubic inches 
of ammoniacal gas. The Dublin College (1826) fixes the sp. gr. at 0-950. 
The following are about the strengths of these solutions, calculating from 
Davy's table:— 

Land, and Edinb. Ph. Pub. Ph. 

(sp. gr. 0.960) (sp.gr. 0 05.0) 

Ammoniacal gas . 10 12'75 

Water. 90 87'25 

Liquor Ammonite. 100 100'00 

2. Liquor Ammonias Fortior, Ph. Lond.; Aqua Ammonia} Fortior , 

Ph. Ed.; Stronger Solution of Ammonia. —A strong solution of ammonia, 
under the above name, is kept in the shops for employment in smelling 
bottles and for the preparation of irritating liniments or embrocations (see 
Linimentum ammonia ? compositum). The sp. gr. of the solution ordered 
by the Edinburgh College is 0-880, which is the strength of the liquid as 
prepared by the manufacturer. The London College fixes the sp. gr. at 
0-882. In a warm atmosphere, and especially when the bottle is frequently 
opened, or when the liquid is poured from one vessel to another, the gas 
escapes rapidly from the liquid, whose sp. gr. is in consequence usually lower 
than that fixed by either of the Colleges. Dr. Christison says the sp. gr. of 
the commercial solution commonly ranges between 0■ 88(5 and 0"910. When 
mixed with water, the sp. gr.-of the mixture is that of the mean: hence, if four 
volumes of liquor ammonite fortior, sp. gr. 0 880, be mixed with eight and a 
quarter volumes of distilled water, the sp. gr. of the mixture will be about 
0-960 : for (0-880 x 4) + (1-000 x 8-25) ^-12-25=0-9608. The weight of 
a cilbic inch of liquor ammonite fortior, sp. gr. 0 - 880*411 about 222-16 grains j 
that of sp. gr. 0-882 is 222-66 grains: the latter holds dissolved nearly 400 
cubic inches of ammoniacal gas. ’ 

The following are about the strengths of these solutions, calculating from 
Davy’s table:— 

* Minb.Ph. Lond. Ph. 

(sp. gr. 0'880). (sp. gr. 0 - 882). 

Ammoniacal gas. u 31 - 2 . 30-5 

Water. 08-8 . 69'5 


Liquor Ammonia; fortior. 


100-0 


1000 
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Purity. —A pure solution of ammonia has Ihe following characters:— 

“ By heat it totally evaporates in evanescent alkaline vapours as shown by turmeric. 
It gives no precipitate with lime-water. When saturated with nitric acid, neither sesqui- 
carnonatc of ammonia nor nitrate of silver throws down any thing.”—Ph. L. 

The sp. gr. of liquor ammonite, Ph. L. E. should be 0'960; Ol liquor ammonite fortior, 
Ph. E. should be 0'8S0; of that of the Ph. L. 0'S82. 

Liquor ammoniae frequently contains traces of carbonate of ammonia, which 
may be detected by lime-water or by a solution of the chloride of calcium, 
cither of which occasions a white precipitate (carbonate of lime) if carbonic 
acid be present. When a portion of the liquid has been neutralized by .pure 
carbonic acid, it ought not to cause a precipitate by the addition of nitrate of 
silver, of oxalic acid, or of sesquicarbonatc of ammonia : for the first would 
indicate the .presence of hydrochloric acid or chlorine; the second of lime; 
the third of lime or other earthy matter. If pure, it does not effervesce with 
dilute acids. 

Dr. Maelagan 1 found some of the volatile ingredients of the liquor of gas 
works in liquor ammonite. When an excess of nitric or sulphuric acid was 
added to the solution of ammonia, a red colouration, passing into purple, took 
place. When the ammonia was supersaturated with hydrochloric acid, and a 
clean shaving of fir wood inserted in the fluid, it speedily became dyed of a 
rich purple, characteristic of pyrrol. Naphthaline was discovered by its odour 
and its crystalline-looking particles when a portion of the ammonia was super¬ 
saturated with sulphuric acid aud submitted to distillation: the naphthaline 
wsis volatilized. The residue of the distillation, being mixed with a small 
quantity of caustic potash, evolved the odour of picoline. It is .probable, 
therefore, that this liquor ammonisc had been obtained by direct distillation 
from the ammoniacal liquor of gas works, and not from the purified sulphate 
or muriate of ammonia. 

Physiological Effects. «. On. Ver/etables .—The effects of ammonia 
on plants have been before noticed. 

A On Animals .—Orfila injected sixty grains of liquor ammoniac into the 
jugular vein of a strong dog: tetanic stiffness immediately came on, the urine 
passed involuntarily, and the animal became agitated by convulsions: death 
took place in ten minutes. The body was immediately opened, when the 
contractile power of the muscles was found extinct. In another experiment, 
thirty-six grains of concentrated solution of ammonia were introduced into the 
stomach, and the oesophagus tied : in five minutes the animal appeared in¬ 
sensible, but in a few moments after was able to walk when placed on his 
leet ; the inspirations were deep, and his posterior extremities trembled. In 
twenty hours he w r as insensible, and in twenty-three hours he died. On dis¬ 
section, the mucous membrane of the stomach was found red in some places. 
These experiments show the effects of large doses of this solution on the 
nervous system. The 0i I experiment agrees in its results (that is, in causing 
tetanic convulsions) with that made by Nysten, and which has been before 
mentioned, of throwing a m moniacal gas into the cavity of the pleura. From 
the convulsions it may be inferred that in these instances the spinal marrow 
was specifically affected. , 

y. On Man. aa. Local effects .—In the concentrated form the local 
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action of liquor ammonite is exceedingly energetic. Applied to the skin, it 
causes pain, redness, vesication, and destruction of the part; thus acting, -first 
as a rubefacient, then as a vesicant, and lastly as a caustic or corrosive. Its 
emanations are also irritant: when they come in contact with the conjunctival 
membrane, a flow of tears is the result; when inhaled, their powerful action 
on the air-passages is well known. Persons in syncope are observed to be 
almost immediately raised from a death-like state merely by inhaling the 
vapour of this solution. In cases of insensibility it must be employed “with 
great caution ; for, if used injudiciously, serious, or even fatal consequences 
may result. Nysten 1 tells us that a physician, for some years subject to 
epilepsy, was found by his servant in a fit. In order to rouse his master, the 
latter applied a handkerchief, moistened with this solution, to his nose so 
assiduously, that he brought on bronchitis, of which the patient died on the 
third day. In the Edinburgh Medical and Surgical Journal there is the 
report of the case of a lad whose death was produced, or at least hastened, by 
an attendant applying, “ with such unwearied but destructive benevolence/’ 
ammonia to the nose, that suffocation hail almost resulted. Dyspnoea, with 
severe pain in the throat, immediately succeeded, and death took place 
forty-eight hours afterwards. A French physician also suffered ulceration of 
the mouth and violent pulmonary catarrh in consequence of the excessive use 
of ammonia, given as an antidote for hydrocyanic acid. More recently another 
case of poisoning by the vapour of ammonia has been published. 2 It arose 
from the accidental bursting of a carboy of liquor ammonite. The mucous 
membrane of the nose and lips was destroyed. The tongue was deprived of 
its epithelium, and a large quantity of sanguineous froth escaped from the 
mouth. The respiration was so difficult, that suffocation was feared. The 
pulse was feeble, irregular, and frequent. There were no convulsions. 
Bronchitis supervened, but the patient recovered. 

When the solution of ammonia is swallowed in large doses, it acts as a 
powerfully corrosive poison; but modern well-marked cases of poisoning by 
it in the human subject are wanting. However, it is very evident that violent 
inflammation of all that part of the alimentary canal with which the poison 
may be in contact, would be the result, and if much were taken, decomposi¬ 
tion of the part might be expected. When swallowed in a very dilute form, 
and in small quantity, the local phenomena are not very marked, and the effect 
of the substance is then seen in the affection of the general system. 

The chemical action of ammonia on the tissues is analogous that of the 
other alkalies (see ante, p. 94). . 

(3/3. Remote effects. — The remote effects may be investigated under two 
heads, according as they are produced by small or large doses. In small or 
therapeutic doses , such as we are accustomed to employ in the treatment of 
diseases, ammonia acts as a diffusible stimulant, excitant, or calcfacient (see 
ante, p. 217). It produces a sensation of warmth itAhe mouth, throat, and 
epigastrium, frequently attended with eructations. A temporary excitement 
of the vascular system succeeds, but this quickly subsides. The heat of the 
skin is sometimes increased, and there is a tendency to sweating, which if 
promoted by the use of .warm diluents mid clothing, frequently terminates in 

1 Ghristisun, Treatise on Poisons. 

2 Journ. de Chitn. Mod. t. vi. p. 409, 2ndt scr. 
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copious perspiration. But the skin is not the only secreting organ stimu¬ 
lated to increased exertion; we observe the kidneys produce more mine, and 
frequently the quantity of bronchial mucus is increased. The nervous system 
is also affected, and the activity of its functions heightened. W ibmcr 1 * 3 made 
several experiments on himself, and found that ammonia affects the head, 
sometimes causing oppression or a sense of fulness, but no pain. The in¬ 
creased capability of muscular exertion, and the greater facility with which ah 
the functions are executed, are further indications of the action of ammonia 
on the nervous system. 

There is, however, something remarkably different between the stimulant effects of 
ammonia mid those of alcohol or opium. The first acts on the vascular system chiofly; the 
two latter on the cerebral system. The fust lias been termed by Dr. G. B. Wood-’ an 
arterial stimulant,; the latter cerebral stimulants. The first may he employed with great 
benefit in many inflammatory and febrile eases, in which the latter proves highly prejudicial. 
According to Dr. Billing, 5 ammonia is not, like wine and tincture of opium, a diffusible 
stimulant. “ In ttie first place,” lie observes, “ ammonia is used empirically, by the most 
able of the profession, in cases where they know from experience that they must not employ 
wine or tincture of opium. This alone shows that it is not really a diffusible stimulant— 
it is a local one; and as such, through the medium of the solar plexus, excites the heart 
momentarily, though not injuriously. Again, so far from being a diffusible stimulus, it 
immediately unites with animal acids, and then circulate, or is (/{fused, not as a stimulant, 
hut as a sedative saline; so as to perform the double operation of a temporary local 
stimulant to the stomach and heart, and a sedative to inflamed capillaries elsewhere, 
although the latter indication be not contemplated in its administration.” 

The effects of lart/e or poisonous doses on the human subject have not 
been described; but that the nervous system is affected, seems probable from a 
ease mentioned by Plenck, 4 which terminated fatally in four minutes, though 
f ile symptoms are not related (see ammonia ? scs/juicarhonas). 

If we compare the effects of ammonia with those of other stimulants, as 
camphor, wine, and opium, we observe, in the first place, that the influence of 
ammonia is principally manifested in the ganglionic and true spinal systems,— 
while the other stimulants, above mentioned, affect the cerebral system. Thus 
the effects of ammonia are usually exhibited on the circulation, respiration, 
secretion, and spasmodic actions; but camphor, wine, and opium, though they 
also affect these functions, yet they principally affect the intellectual functions. 
Secondly, the effects of ammonia arc more transient than those of the other 
agents just referred to. Thirdly, the vascular - excitement caused by wine and 
opium is attended with diminished mucous secretion, and is allied more to an 
ordinary febrile attack. 

Uses.— Ammonia is adapted for speedily rousing the action of the vascular 
and respiratory systems, and for the prompt alleviation of spasm. It is more 
especially fitted for fulfilling these indications when our object is at the same 
time to promote the action of the skin. It is calculated for states of debility 
witli torpor or inactivity. It is also used as an antacid and local irritant. 

1. In dyspeptic complaints, accompanied with preternatural acidity 
of stomach and flatulence, but without inflammation, a properly diluted 
solution of ammonia may be employed with a two-fold object — that of 
neutralizing the free acid, and of stimulating the stomach. It must be 

1 Die Wirkung, &e. Bd. i. S. 123. 

3 A 'yllabus of a Course of Lectures on Materia Medial and Pharmacy, Philadelphia, 1847. 

3 hirst Principles of Medicine, p. 158, 4th edit. Loud. 1841. 

4 Toxicologia, p. 220, cd. 2uda, Vienna!, 1801. 
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remembered that the healthy secretions of the stomach are of an acid nature, 
and that the continued use of ammonia, or any other alkali, must ultimately 
be attended with injurious results, more especially to the digestive functions. 
While, therefore, the occasional employment of alkalies may be serviceable, 
their constant or long-continued use must ultimately prove deleterious. 

Ammonia may, under some circumstances, be employed to neutralize acids 
introduced into the stomach from without, as in poisoning by the mineral 
acids; though chalk and magnesia would be more appropriate, being less irri¬ 
tant. It is a valuable antidote in poisoning by hydrocyanic acid. Its bene¬ 
ficial operation has been ascribed to the union of the alkali with the acid, 
whereby hydroeyanate of ammonia is formed; but since it has been found 
that this salt is liiglily poisonous, it is evident that this statement cannot be 
correct. Some have ascribed the activity of the hydroeyanate to its decompo¬ 
sition by the free acids of the stomach, and the consequent evolution of free 
hydrocyanic acid; but this explanation is not satisfactory. I believe the effi¬ 
ciency of ammonia as an antidote to poisoning by hydrocyanic acid, arises from 
its exerting an influence of an opposite nature to that of the poison. In 
poisoning by the oil of bitter almonds, or other agents supposed to contain 
this acid, ammonia is equally serviceable. The antidote should be given by 
the stomach, if the patient can swallow, and the vapour should be cautiously 
inhaled. 

2. To'produce local irritation, rubfaction, vesication, or destruction 
of the fart, —As a local ay cut, ammonia has been employed in a variety of 
diseases—sometimes as a rubefacient or irritant, sometimes as a vesicant, and 
occasionally as a caustic. Thus it is employed as a rubefacient in rheumatic 
and neuralgic pains, and as a counter-irritant to relieve internal inflammations. 
As a local irritant, a weak solution has been injected into the vagina and 
uterus, to excite the catamenial discharge; but there are some objections to 
its use. Thus, it is a most unpleasant kind of remedy, especially to young 
females ; moreover, the stoppage of this discharge is in .many cases dependent 
on .constitutional or remote causes, and, therefore, a topical remedy is not 
likely to be beneficial. Lavagna employed ten or fifteen drops of the solu¬ 
tion, diluted with milk. The following is Nisato’s formula:— 

Ammou. liquid, gtt. xl.; Decoct. Hordci, unc. viii.; Mucilag. Arab. unc. dimid. 
Misce, ct fault quatuor infra diem injeetioncs. 

Sometimes ammonia is employed as a vesicatory; and it lias two advantages 
over cantharides—a more speedy operation, and non-affection of the urinary 
organs: It may be employed cither in the form of ointment or solution. As 
a caustic, the strong solution of ammonia may be sometimes used with ad¬ 
vantage in the bites of rabid animals. 

3. The vapour of the solution of ammonia may he inhaled when we 
wish to make a powerful impression on the nervous system—as in syncope, or 
to prevent an attack of epilepsy. To guard against or relieve fainting, am- 
moniacai inhalations are very powerful and useful: their instantaneous opera¬ 
tion is frequently astonishing. Pinel says, he once saw an attack of epilepsy 
prevented by this means. The patient (a watchmaker) had intimations of the 
approaching paroxysm from certain feelings ; but he found, by inhaling the 
vapour of ammonia, it was frequently prevented. In the case of a confirmed 
epilepsy, which I was in the habit of watching for some years, I think I have 
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also seen analogous beneficial effects. I speak doubtfully, because it is so 
difficult to determine, in most cases, the actual approach of the fit. It is 
deserving of especial notice, that ammonia is useful in three conditions of 
the system, which, though produced by very different causes, present 
analogous symptoms; viz. idiopathic epilepsy—the insensibility and con¬ 
vulsions (? epilepsy) produced by loss of blood—and the insensibility and 
convulsions (? epilepsy) which poisonous doses of hydrocyanic acid give rise 
to. (See ante, p. 2L‘i; also ammonite sesquicarbonas). 

In asphyxia, ammoniaeal inhalations have been strongly recommended by 
Sage, who says that he produced the apparent death of rabbits by immersion 
in water, and recovered them subsequently by the use of ammonia; and a 
case is mentioned of a man who had been submerged in the Seine for twenty 
minutes, and when taken out of the water, appeared lifeless, yet by the use 
of ammonia recovered; and a M. Itoutier, a surgeon of Amiens, is said to 
have restored a patient in the same way. That it may sometimes be of ser¬ 
vice I can readily believe, but it must be employed with great caution. 

The employment of the vapour of ammonia, by Mr. Smec, as a topical 
expectorant, has been already noticed (see ante, p. 422). 

4. Ammonia is given internally as a stimulant and sudorific with 
manifest advantage in several cases, of which the following are illustrations:— 

a. In continued fevers which have existed for some time, and where all 
violent action has subsided, and the brain does not appear much disordered, 
it is occasionally of great service. Its diaphoretic action should be promoted 
by diluents and warm clothing. It has an advantage over opium—that, if 
it do no good, it is less likely to do harm. 

ft In intermittent fevers it is sometimes of advantage, given, during the 
cold stage, to hasten its subsidence. 

y. In the exanthemata, when the eruption has receded from the skin, and 
the extremities are cold, it is sometimes of great benefit, on account of its 
stimulant and diaphoretic properties. But in some of these csiscs the recession 
arises from, or is connected with, an inflammatory condition of the bronchial 
membrane, for which the usual treatment is to be adopted. 

<1 In some inflammatory diseases (especially pneumonia and rheumatism), 
where the violence of the vascular action has been reduced by proper evacua¬ 
tions, and where the habit of the patient is unfavourable to the loss of blood, 
ammonia has been serviceable. In combination with decoction of senega, 
I have found it valuable in old pulmonary affections. (See Senega.) 

5. In certain affections of the nervous system, ammonia is frequently 
employed with the greatest benefit. Thus it has been used to relieve the 
cerebral disorder of intoxication. In poisoning by those cerebro-spinants 
commonly termed sedatives—such as foxglove, tobacco, and hydrocyanic acid, 
ammonia is a most valuable agent. This remedy has been supposed to possess 
a specific influence in relieving those disorders of the nervous system accom¬ 
panied with spasmodic or convulsive symptoms: and hence it is classed among 
the remedies denominated antispasmodic. Velsen, of Cleves, has used it with 
advantage in delirium tremens. It was a remedy frequently tried in the ma¬ 
lignant or Indian cholera, and occasionally procured relief, but it was not 
much relied on. 

6. Against the bites of poisonous' animals —as ,serpents and insects, 
ammonia is frequently employed with the best effects. There does not appear, 
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however, any ground for the assertion of Sage, that it is a specific : in fact, 
Fontana declares that it is sometimes hurtful in viper bites. 1 

Administration. —It is given in doses of from five to twenty or thirty 
drops, properly diluted. 

Antidotes. —The diluted acids—as vinegar, lemon or Orange juice, &e. 
are antidotes for ammonia. To abate the intlammatory symptoms caused by 
the inhalation of its vapour, blood-letting lias been found serviceable. 

1. LIMMMTUM AMMONIA, L. E. D. ; Liniment of Ammonia ; Volatile 
Liniment; Oil and Hartshorn. (Solution of Ammonia, fsj. [f^ij. /).] ; 
Olive Oil, fSij. Mix and shake them well together).—This is an ammoniaeal 
soap composed of the oleo-margarate of ammonia mixed with some glycerine. 2 
It is employed as an external stimulant and rubefacient, to relieve rheumatic 
and neuralgic pains, lumbago, sore tliroat,, sprains, bruises, &c. 

2. LINIMENTIM AMMOM C0MP0SITM, E. ; Compound Liniment of 
Ammonia. (Stronger Aqua Ammonim [sp. gr. 0*880], fsv.; Tincture of 
Camphor, fjij.; Sjiirit of Rosemary, fsj. Mix them well together. This lini¬ 
ment may be also made weaker for some purposes, with three lluidounoes of 
'rincturc of Camphor and two of Spirit of Rosemary).—These are obvious 
imitations of Dr. Granville’s counter-irritating or antidynous lotions , 3 
This liniment maybe used so as to produce rubefection, vesication, or cauteri¬ 
zation. A piece of linen six or seven times folded, or a piece of thick and 
coarse flannel impregnated with this liniment, is to be applied to the part and 
covered with a thick towel, which is to be firmly pressed against the part. If 
rubefaetion merely be desired, the application is continued for from, one to six 
or eight minutes; but from ten to twelve minutes are necessary to excite vesi¬ 
cation and cauterization. In painful and spasmodic affections, as neuralgia, 
cramp, &c.; in rheumatism, lumbago, and swollen and painful affections of the 
joints; in headache, sore throat, sprains, and many other cases, benefit may be 
obtained from a powerful and speedy counter-irritant like this, as stated by Dr. 
Granville. 

3. UNGbEMUM AMMONIAS; Liparoli; d'Ammoniaque; Pommade Am- 
moniacale de Gondret; Gondret's Ammoniaeal Ointment. —The, formula 
for this, as given by Soubeiran, 4 is as follows :—Suet one part. Hog’s Lard 
pne part, and Strong Solution of Ammonia two parts. In Gondret’s 5 work, 
however, the following formula is given :—Hog’s Lard, 5vij.; Oil of Sweet 
Almonds, $iss.; and Strong Liquid Ammonia, from $v. to 5vj. Melt the 
lard, mix it with the oil, and pour them into a wide-mouthed bottle with a 
ground glass stopper ; then add the ammonia, close the bottle, mix the con¬ 
tents together by shaking, and keep the mixture in a cool place.—Tin's oint¬ 
ment, rubbed on the skin and covered by a compress, speedily produces vesi- 


1 lor some other uses of ammonia, see Ammonia; Scsquicarbonas. 

s See the articles Soap and Olive Oil. 

3 Lancet, Oct. 27, 1888 ; and Bril, and Tor. Med. Lev. vol. vii. p. 292. Also Dr. Granville’s 
work, entitled ComUer-irritation., its Principles and Practice, illustrated by one hundred cases of 
the most painful and important diseases effectually cured by external applications, Lond. 1888. 

4 Nouveau Traite de Pharmacie, t. ii, p. 802, 2nde ed. Paris, 1840. 

s Traite Thiorique et Pratique de la Derivation contre les Affections les plus communes en 
general, telle la PUthore, Vtnflammation, Vltemcmhagie, &c. Paris, 1837: reviewed in the British 
and Foreign Medical Meview, vol. vii. p. 5G. 
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cation. Without the compress it causes rubefaction. It is a very useful 
rubefacient, vesicant, and counter-irritant. 

4. TINCTURA AMMOM COMPOSITE, L. 8ph •itm Ammonite xuccinatux. 
(Mastic, jij.; Rectified Spirit, fjix.; Oil of Lavender, fllxiv.; Oil of Amber, 
m iv.; Stronger Solution of Ammonia, Oj. Macerate the mastic in the spirit;, 
that it may be dissolved, and pour off the clear tincture; then add the other 
ingredients, and shake them all together.)—This liquid is milky, owing to the 
separation of the mastic from its spirituous solution by ammonia. This pre¬ 
paration is an imitation of the liquid commonly called Eau do Luca 1 (Aqua 
Lucia’), after its inventor, who by some is said to have been an apothecary 
at Lille. M. B. Jussieu 2 gave it to one of his pupils who had been bitten by 
a viper; and, as the patient recovered, the remedy acquired considerable cele¬ 
brity as a counter-poison to the bites of venomous snakes. But Fontana 3 
has shown, that ammonia (its active principle) does not possess any powers of 
this kind. The compound tincture of ammonia is a powerful antispasmodic 
stimulant, and is now principally employed as an antihysteric, in doses of 
from ten to thirty or forty minims. It has also been used :is a stimulating 
embrocation. In angina pectoris it is also sometimes used as a stimulant and 
antispasmodic. 

3. SPRUITS AMM0MA2, E. Spirit of Ammonia. (Rectified Spirit, Oij.; 
Fresh-burnt Lime, Jxij.; Muriate of Ammonia, in very fine powder, gviij.; 
Water, f^viss. Let the lime be slaked with the water in an iron or earthen¬ 
ware vessel, and cover the vessel till the powder be cold ; mix the lime and 
muriate of ammonia quickly and thoroughly in a mortar, and transfer the 
mixture at once into a glass retort; adapt to the retort a tube which passes 
nearly to the bottom of a bottle containing the rectified spirit; heat the 
retort in a sand-bath gradually, so long as anything passes over, preserving 
the bottle cool. The bottle should be large enough to contain one-half 
more than the spirit used.)—In this process we obtain, by the mutual reaction 
of the sal ammoniac and lime (see ante, pp. 419 and 420), ammoniaeal gas, 
which passes over, and is dissolved in the spirit contained in the receiver. 
This preparation, which is a solution of caustic ammonia, is a more 
energetic solvent of resins and volatile oils, and a more powerful physiological 
agent than its namesake, the spirting ammonias of the London and Dublin 
Pharmacopoeias, which is a solution of carbonate of ammonia. It is a 
stimulant antispasmodic. Doses npxxx. to f5j.—The Edinburgh College directs 
it to be employed in the preparation of the Spirting Ammonia Aromaticus, 
Spirting Ammonia fcctidm, Tinctura Caxtorei Ammoniata, Tinctura 
Gnaiuci Ammoniata, Tinctura Opii Ammoniata, and Tinctura Vale¬ 
riana Ammoniata. 

1 See the history of this preparation in Beckmann’s Hist, of Inventions and Discoveries, vol. iv. 
p. 595, Loud. 1814. Beckmann says that Ilossie, in his Etaboralory laid open (Bond. 1768), first 
gave a proper account of this preparation. 

5 IJistoire de l’Academic Royale des Sciences, Annfie 1747, p. 54. 

3 Treatise on the Venom of the Viper, vol. ii. Loud. 1787. 
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30. AMMONIAS CARBONATES.- CARBONATES OF 

AMMONIA. 


History. —Both solid and liquid compounds of ammonia and carbonic 
acid have been known for several centuries. The manufacture of solid car¬ 
bonate of ammonia has been probably long known to the Hindoos. Ainslie 1 
gives a Tamool formula for its preparation by the sublimation of a mixture of 
sal ammoniac and chalk, but its date is unknown. The Arabians perhaps 
derived their knowledge of carbonate of ammonia from the Hindoos. Geber 2 
Speaks of ml urines “made of the calcined feces of the urine distilled.” 
Raymond Lully, in the 13th century, was acquainted with the impure 
solution of carbonate of ammonia obtained from putrid urine; and it is 
probable that the Arabians had known it long before. Basil Valentine 3 
speaks of the spirilus sails urines. 

The real distinction between ammonia and its carbonate was pointed out 
by Dr. Black in 1756. Sir H. Davy 4 ascertained the existence of many 
varieties of carbonate of ammonia “ containing very different proportions of 
carbonic acid, alkali, and water.” His brother, Dr. J. Davy, 5 ascertained 
the existence of three definite compounds, viz. a carbonate, sesquicarbonate, 
and bicarbonate—and further, a hydrated carbonate. 

More recently Professor Heinrich Rose 6 has described no less than twelve 
combinations, as follow's :— 

Formula;. 


(The carbonic acid is assumed to 
be combined with ammonia.) 


Neutral or Mono- ( I. Neutral anhydrous carbonate . 

carbonate . \ 2. Neutral hydrous carbonate . 

I 8. § Carbonate with 4 equivalents of water. 

5 Carbonate .< 4. -J Carbonate with 5 equivalents of water. 

(, S. £ Carbonate with 12 equivalents of water . 

| f t. Sesquicarbonate {commercial) with 2 equivalents 

Sest/uicarbonate .. 4 of water . 

(. 7- Sesquiearbonnle with 5 equivalents of water ... 

J Carbonate . 8. -J Carbonate. 

C 9. Bicarbonate with 2 equivalents of water. 

Bicarbonate .<10. Bicarbonate with 2£ equivalents of w'ater . 

( 11. Bicarbonate with 3 equivalents of water .......... 

J Carbonate . 12. $ Carbonate. 


NH 3 CO 2 
2NH 3 2C0 2 110 

4NH 3 5C0 2 4110 
4NH 3 6C0 2 5H0 
4NH 3 5C0 2 12II0 

2NI1 3 3C0 2 2H0 

2NH 3 3C0 2 5110 
4NII 3 7 CO 2 12110 
NH 3 2C0 2 2110 
2NH 3 4C0 2 5H0 
Nil 3 2C0 2 3110 
4NH 3 9C0 2 10110 


Natural History (see Ammonia, p. 419).—Carbonate of ammonia is 
formed during the putrefaction or destructive distillation of those organic 
substances which contain nitrogen. It is a constituent of rain water. ' 
Properties. —All the combinations of ammonia and carbonic acid are solids 
which have an ammoniacal odour; but the greater the quantity of carbonic 
acid they contain, the weaker is their odour. It is not perceptible at first in 
the recently prepared combinations with excess of carbonic acid, and not till 

. 1 Materia Indica, vol. i. p. 367, 1826. 

2 The Work of Geber, p. 246, Loud. 1678. 

3 Chymische Schriften, Andtr-Theile, S. 392, Hamb. 1677. 

4 Researches, Chemical and Philosophical, chiefly concerning Nitrous Oxide, 1800. 
s Edinburgh New Philosophical Journal for April 1834. 

* Poggeudorff’s Annaten, vol. xlvi. part 3; also Taylor’s Scientific Memoirs, vol. ii. 1841. 
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they have been preserved in a vessel foj some time unexposed to the air. The 
anhydrous carbonate may be volatilized unchanged; but all the combinations 
with more carbonic acid than contained in the neutral salt do not volatilize 
undecomposed (Rose). 

Characteristics. —Volatilizable without residuum. When heated with 
water and a caustic alkali or earth, they evolve ammoniacal gas, the characters 
of which have been already stated (see ante, p. 420). 

A solution of a carbonate of ammonia is distinguished from a solution of 
caustic ammonia by its effervescence with a dilute mineral acid, and by the 
white precipitates which it occasions with lime water, with chloride of barium, 
and with chloride of calcium. 

The neutral or mono-carbonate of ammonia is distinguished from the other 
carbonates by the following circumstances : if the solution contain a neutral 
carbonate only, the whole of its carbonic acid is thrown down in combination 
with baryta by the addition of chloride of barium, and the liquor separated 
from the carbonate of baryta yields no further precipitate on the addition of 
pure liquid ammonia: but if the solution contain any super-carbonate of 
ammonia, a further precipitate takes place when pure liquid ammonia is sub¬ 
sequently added. 

Composition .—Several of these combinations are perhaps double salts ; 
especially the sesquicarbonate and f carbonates, which are probably compounds 
of the anhydrous carbonate of ammonia, and either bicarbonate of the oxide 
of ammonium or bicarbonate of ammonia. If the carbonate and f carbonate 
be also considered as double salts, of which the neutral anhydrous carbonate 
forms the one constituent, we are compelled to assume the existence of a quadri- 
earbonate of the oxide of ammonium, or hydrous quadricarbonatc of ammonia, 
a combination which has never yet been isolated. The carbonate will then 
consist of the anhydrous carbonate and the quadriearbonate; and the If- car¬ 
bonate will be composed of the anhydrous carbonate, the bicarbonate, and 
the quadriearbonate. 

The existence of an anh\ drous carbonate of ammonia would appear to be 
a stumbling-block to Berzelius’s ammonium theory. Rose, however, thinks 
that this theory is so plausible, and has justly been adopted by so many chemists, 
that tRe composition and properties of the anhydrous carbonate are insufficient, 
to render the theory less possible. This carbonate, therefore, is regarded as 
a peculiar body, and has been sometimes termed carbonate of hydra nude 
(11 Ad,CO 2 ). Dumas calls it carbon amide (Ad,CO,HO.) 

Effects. —The effects of the carbonates of ammonia are similar to, but 
milder than, those of pure or caustic a mm onia (see ante, p. 425); and they 
are milder in proportion as the quantity of carbonic acid they contain is greater. 
The neutral or mono-carbonate, therefore, is more powerful than the sesqui¬ 
carbonate, and this than the bicarbonate. 


Ammoniee Monocarbonas.—Neutral Carbonate of Ammonia. 

formula 2NE* 2CO»,HO; or (NIP,CO 2 + NH'O.CO 2 ). Equivalent Weight 87. 

History. —Rose (see ante, p. 482*) describes two neutral carbonates of 
ammonia, the one anhydrous, and the other hydrous, 'the former, however, 
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appears to be an amide (see ante, p. 433). The latter,therefore, alone, requires 
notice here. Rose terms it the neutral hydrous % carbonate of ammonia. 
It is the ammonia carbonas of the Dublin Pharmacopoeia. 

Pkepabation.—H ydrated neutral carbonate of ammonia is the first, and, 
therefore, the' most volatile, of the solid products which appear in the distil¬ 
lation of the commercial hydrated sesquicarbonate of ammonia. If the latter 
be digested in a small quantity of water, we obtain a solution of a' neutral 
carbonate of ammonia, mixed, however, with a little of the bicarbonate. 
When the hydrated sesquicarbonate is distilled with alcohol, carbonic acid is 
evolved, and the neutral carbonate passes into the receiver along with the 
vapour of alcohol. 

The same neutral carbonate is obtained when a mixture of sal ammoniac 
and carbonate of either soda or potash is submitted to distillation with water; 
and on this principle several officinal liquid preparations (presently to be 
mentioned) of the neutral carbonate are directed to be prepared. At the 
commencement of the distillation ammoniacal gas only escapes. 

The Dublin College orders equal parts of Muriate of Ammonia, pulverised and well 
dried, and dried Carbonate of Soda. Pass the mixture into an earthenware retort, and, 
with a heat gradually increased, sublime the carbonate of ammonia into a refrigerated 
receiver. 

According to the old or ammonia theory, the following equation explains 
thechanges which occur:—2(NII 3 ,HC1) + 2(Na0,C0 2 )=2NH 3 ,2C0 2 ,H0 + 
2(NaCl) + HO.. But on the ammonium theory the equation is as follows :— 
2(NH 4 ,C1) + 2(Na0,C0 2 ) = (NH 3 ,C() 2 +NH 4 0,C0 2 ) + 2(NaCl) + IIO. 

Dr. Barker states, that “ a product of greater whiteness and purity is ob¬ 
tained by carbonate of soda than by chalk as directed in the processes of the 
Loudon and Edinburgh Colleges.” 1 The fact is, its constitution is different. 

Properties. —Hydrated neutral carbonate of ammonia is a crystalline salt, 
having an ammoniacal odour, but weaker than that of a solution of caustic 
ammonia. It is very volatile, and may be again sublimed without changing 
very essentially its composition. According to Dr. John Davy it is a deli¬ 
quescent salt, but Rose did not find it to be so. 

Characteristics .—See ante, p. 433. Its solution yields, on the addition 
of chloride of barium, a white precipitate ( carbonate of baryta) : and no 
further precipitate is obtained by the further addition of caustic ammonia to 
the mixture. This character distinguishes the neutral carbonate from the 
super-carbonates of ammonia (see ante, p. 433). 

Composition. —The hydrated neutral carbonate of ammonia has, according 
to Rose, the following composition:—• 


Ammonia .. 

Carbonic Acid ... 
Water. 

Atoms. Eg. Wt. 

. i .. # 

Per Ct. 
39-080 . 
50-575 . 
10-345 . 

Rose. 

. 39 27 
. 50-09 
. 10-64 

Neutral Hydrated Car -1 . 
bonate of Ammonia. / * " •• 

100-000 . 

. 100 00 


Atoms. Bq.Wt. PerCl. 
Carbonate of Ammonia 1 .. 39 .. 41-83 
Carbonate of Oxide of \ 

Ammonium./ 1 •• 48 •• 54 " 


87 


100-00 


According to Rose, this salt is most probably a compound of the anhydrous 
carbonate of ammonia-and carbonate of the oxide of ammonium. 

Physiological Effects.— See ante, p. 433. It is less powerful than 
caustic ammonia, but more so than the sesquicarbonate and bicarbonate. 

^ 1 Barker, Observations on the Dublin Pharmacopoeia , 
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Uses.— In the solid state it is not employed in medicine. Several officinal 
liquids, however, owe fhekmedicinal activity to it.—Carbonate of ammonia is 
directed by the Dublin College to be used in the manufacture of several pre¬ 
parations which are usually made with the ordinary sesquicarbonate of ammonia 
of commerce (see Ammonia. Sesquicarbonas). 

The solid neutral carbonate of ammonia is preferable to the sesquicarbonate for smell¬ 
ing bottles* as it does not lose its pungency by keeping, but as it evaporates it leaves the 
residue as good as ever. Whereas the sesquicarbonate by exposure gives out its neutral 
carbonate, and becomes the bicarbonate, which has but little odour.— Sylvius’s Sal Vola¬ 
tile Oleosum was y the neutral carbonate flavoured with volatile oils. It was prepared 
by submitting to distillation a mixture of sal ammoniac and carbonate of potash. Boernaave 
gives a process for making an extemporaneous sa! volatile oleosum, which he says was in 
great vogue in England in hysterical disorders.— Mounsey’s Original Preston Smell¬ 
ing Salts are an obvious imitation of the preceding.—The Preston Salts sold in the shops 
as a substitute are prepared extemporaneously by adding a few drops of liquor ammonite 
fortior and some volatile oils to coarsely powdered sesquicarbonate of ammonia. 

1. SPIIUTUS AMMONIAS CARBOMTIS; Spiritus Ammonia, L. D.; Spi¬ 
ritual Satis Ammofiiaci dulcis; Spirit of Carbonate of Ammonia; Spirit 
of Ammonia .— The London College orders of Hydrochlorate of Ammonia, 
ix.; Carbonate of Potash, Sxvj.; Rectified Spirit, Water, of each Oiij. Mix, 
and let three pints distil. • 

In this process double decomposition takes place (see ante, p. 434), and 
the carbonate of ammonia which is produced distils over with the spirit, in 
which the greater part of it dissolves, the remainder being 'deposited in an 
imperfectly crystalline state.—The sp. gr. of this solution is 0 - 860. 

The Dublin College directs [Sesqui-] Carbonate of Ammonia, coarsely 
powdered, Biijss. to be dissolved, with a medium heat, in Rectified Spirit, Oiij. 
[mine measure ].— During the solution in the heated spirit, the sesqui-carbo- 
nate evolves carbonic acid gas (sec ante, p. 434), and is reduced to the state 
of carbonate of ammonia, of which about thirty grains arc taken up by each 
ounce measure of the spirit. 

The spiritus ammoniac of the Edinburgh Pharmacopeia is a solution of 
aimnoniaeal gas in spirit (see ante, p. 431). The medicinal effects of this 
preparation arc analogous to, but milder than, those of liquor ammoniae (see 
ante, p. 4'25) and the spiritus ammoniac, Ph. E. It may be employed in 
hysteria, flatulent colic, and nervous debility. It is, however, but little used 
except in the preparation of the two following compounds. The dose of it is 
from ljss. to f 5 j. properly diluted with water. Saturated with camphor, it 
forms a highly stimulating liniment. 

2. SPIRITUS AMMONIA FQ5TIDUS, L.E.D. ; Spiritus rolatilis fwtidus ; 
Fetid Spirit of Ammonia .— In this, as in the preceding preparation, a dif¬ 
ference exists in the formulae of the British Colleges. The London and 
Dublin Colleges use a solution of carbonate of ammonia, while the Edinburgh 
College employs a solution of caustic ammonia. 

The formula of i.lie London College is the same as that for Spiritus Ammonia, L .; 
except that live ounces of Assafoetida are put into the retort with the other ingredients. 
Die sp. gr. of this is O'SGl. 

The Dublin College orders Assafoetida yiss. to be macerated for three days in Spirit of 
Ammonia, Oij. [wine measure ], shaking occasionally; then pour off the clear liquor, and 
distil a pint and a half. 

The Edinburgh College employs spirit of Ammonia (see ante, pi 431), fjxss.; Assafoe- 
tida, jss. Break the Assafoetida into small fragments; digest it in the spirit for twelve, 
hours; and distil over ten fluid ounces and a half by means of a vapour-bath heat. 
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This preparation is a very unnecessary one. It is merely a solution of the 
volatile oil of assafoetida in spirit of ammonia; for which a mixture of tincture 
of assafoetida and spirit of ammonia may he conveniently and more efficaciously 
substituted. It is a. colourless; pungent, and fetid liquor, which becomes 
brownish by age. It is employed in hysteria in doses of from half a drachm 
to a drachm in water. 

3. SPIRITUS AMMOM AROMTICl'S, LED.; Spiritus Sails Volatile 
Oleosus; Spirit of Sal Volatile. —The preparation of the London and 
Dublin Pharmacopoeias is a solution of the carbonate of ammonia; but that 
of the Edinburgh Pharmacopeia contains caustic ammonia. 

Th {'.London College gives the following formula:—Hydrochloratc of Ammonia, gv.; 
Carbonate of Potash, gviij.; Cinnamon, bruised; Cloves, bruised; of each, 5ij-; Lemon 
Peel, giv.; Rectified Spirit; Water, of each, Oiv. Mix them, and let six pints distil. 

Ill this process double decomposition takes place, as already noticed, and 
the carbonate of ammonia distils over with the spirit and part of the water 
flavoured by the essential oils of the aromatics used. The sp. gr. of this pre¬ 
paration is 0‘914. 

The Dublin College orders Spirit of Ammonia, Oij. [wine measure] -. Essential Oil of 
Lemons, Mj-; Nutmegs, bruised, §ss.; Cinnamon Bark, bruised, ^lij. Macerate in a 
close vessel for three days, shaking occasionally; then distil a pint and a half. 

The Edinburgh College orders of Spirit of Ammonia (sc a ante, p. 431), fgviij.; Volatile 
Oil of Lemon Peel, f^j.; Volatile Oil of Rosemary, fjiss. Dissolve the oils m the spirit 
by agitation. 

This preparation, on account of its more agreeable taste and smell, is 
usually preferred to the spiritus ammonite carbonatis above noticed, than 
which it is somewhat weaker. It is frequently employed in languor, fainting, 
hysteria, flatulent colic, and nervous debility, in doses of from f^ss. to i '51 j. 
properly diluted with water. It is employed by the London College in the 
preparation of Tinctura Guaiaci Composite/, and Tinctura Valeriana:. 
Composita. 


2. Ammonise Sesquicarbonas.—Sesquicarbonate of Ammonia. 

Formula 2NIP,3CO=,21 TO; or (NTH 3 ,CO 3 + NIP,0,2C0" + HO); or 
(NII 4 ,0,C0- + Nil 4 ,0,200=). Equivalent Weight 118. 

History. —This salt was probably known to Raymond Lully; but until 
late years it has been confounded with the other carbonates of ammonia. It 
is frequently denominated subcarbonate of ammonia, carbonate of am¬ 
monia, ( ammonia, carbonas, L’h. E. D.) volatile or smelling salts, or 
baker’s salt. The last appellation has been given to it because of its use 
by bakers, as a substitute for yeast, in the manufacture of some of the liner 
kinds of bread. 

It is probable that the terms sal alkali volatile siccum seu unnosum, sal 
volatile sails ammoniaci, and sal volatile cornu ccrvi, applied to this rather 
than to any other carbonate of ammonia. 

Preparation. —Manufacturers prepare it by submitting to sublimation a 
mixture of sal amm«niac (or impure Sulphate of ammonia) and chalk. In a 
manufactory which I inspected a few years since it was prepared as follows:— 
The retorts in which the sublimation was effected, were of cast iron, and 
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similar in shape and size to those employed in the manufacture of coal gas. 
Each retort communicated posteriorly with a leaden receiver, with which was 
connected a second receiver of the same size and shape. The receivers had 
the form of square prisms placed endways, and were supported in a wooden 
frame-work. In some manufactories they are cylindrical, and have moveable 
tops and bottoms. The impure sesquicarbonate {ammonia ttcsqnicarhonas 
crudus) thus obtained was contaminated with carbonaceous matter, which it 
deposited when dissolved in acids. It was refined in iron pots surmounted 
with leaden heads, and healed by the flue of the retort furnace. A little water 
was introduced into the pots to render the sesquicarbonate translucent. In 
another manufactory which I inspected, the pots were, heated by a water-bath ; 
a temperature of 150° E. being, 1 am informed, sufficient for this process. 
In this way refined sest/uicarbouale ( ammonia scst/uicarbonas rafinatus) 
is obtained. 

I'n.. 52. 



Manufacture of Sesquicarbonate of A/ninoiria. 
a. Retort furnace. b. first leaden receiver. <■. Second ditto. d. Relining pots. 


All the British Colleges give formulae for the preparation of this salt. The 
London and Edinburgh (foliages order of Hydroehloratc of Ammonia, lb.j., 
and Chalk lb.iss. These are to be rubbed separately to powder, then mixed, 
artd submitted to sublimation with a heat gradually increased. 

In this process three equivalents of sal-ammoniac react on three equivalents 
of carbonate of lime, and produce an equivalent of the hydrated sesquicar¬ 
bonate of ammonia, three equivalents of chloride of calcium, one equivalent of 
ammonia, and one equivalent of water. The chloride of calcium is left in the 
retort, the hydrated sesquicarbonate of ammonia is sublimed, while the am¬ 
monia and the water are dissipated. 

If we adopt the old or ammonia theory the equation is as follows: — 3 (NIP, 
HOI) + 3(CaO,CC)2) = 2NH 3 ,2HO,3CO* + 3CaCl + NH 3 + HO. 


Materials. Composition. 

3 eo Hvdro- C 8 *?• Ifydrochl. J 3 cq. Itydr. 3 
efi orate ) Acid ■ ■ UI9‘5 J 3 cq. (Mir. 1WV5- 

Ammonia . 17 

(. 2 eq. Ammonia . 34 

2 eq. Carb. S 3 <?«»*&• Acid . 66 / 

Lime ISO t , ... Jlm . 0 , }3 eq. Oxyg. . 31* 

' 3 cq. Lime 84 e? . c «/c... 60 - 


\ l eq. Water 9- 
/ 2 eq.Waterls^ 


Products. 
-I cq. Water. .. 




I eq. Ammonia 


»*S 

175 ! 


eq. Hyd. Ses- 
quicarfi.Amm. 118 
3cq.Clilor.Calc. 166‘5 


310-5 


310-5 


310-5 
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It appears from experiments presently to be noticed that the compound called sesqui- 
carbonate of ammonia is a double salt, consisting of one equivalent of carbonate and one 
equivalent of bicarbonate. 'Now in general, when two neutral salts react on, each other, the 
resulting oOmpounds are also neutral; and, therefore, by the mutual action of 3 equivalents 
of hydrochlorate of ammonia and 3 equivalents of carbonate of lime, the calculated pro- 
ducts should be three equivalents of hydrated neutral carbonate of ammonia (NII 3 ,C0 2 ,IiO), 
called hypothetically carbonate of the oxide of the ammonium (Nil 4 O, CO 2 ) and 3 equi¬ 
valents of chloride of calcium (CaCl.) But it appears from Rose’s experiments that such 
a hydrated neutral carbonate of ammonia does not exist per re. Hence at the commence¬ 
ment of the heating process ammoniacal gas escapes with just so much water as is suffi¬ 
cient to form the hypothetical oxide of ammonium. 

If we regard the hydrated sesquicarbonatc of ammonia as a double salt, 
the following equation will explain the reactions on the ammonium theory : 
3 (Nil 4 , Cl) + 8 (CaO, CO 2 ) = (Nil 3 , CO 2 +NH 4 0, 2C0 2 , HO) + 8 CaCl + 
NH 3 + HO. 

According to Rose, 1 hydrated sesquicarbonatc of ammonia cannot be re¬ 
sublimed unchanged. Hence in the process of refining, its constitution 
changes; every two equivalents lose an equivalent of carbonic acid, and the 
product is a hydrated carbonate of ammonia. 


Material. Composition. Products. 

( 1 eq. Carbonic Acid.. 22-- 1 eq. Carbonic Acid .. 22 

2 eq. Hydrated Sesqui-J 5 eq. Carbonic Acid.. 110) 

carb. Ammonia.. 236 ) 4 eq. Ammonia . 68 j--1 eq. Hydrated 4 Car- 

C 4 eq. Water . 36 j bonate of Ammonia 214 


236 


236 


236 


Properties. —Hydrated sesquicarbonatc of ammonia is met with in the 
form of fibrous, white, translucent cakes, about two inches thick. When 
exposed to the-air it evolves carbonate of ammonia, and is converted into 
bicarbonate of ammonia; so that its vapour has a pungent odour, and strongly 
reddens turmeric paper. The resulting hydrated bicarbonate is opaque, pul¬ 
verulent, and much less pungent, from which it has been termed mild car¬ 
bonate of ammonia. The sesquicarbonatc is soluble, in four times its weight 
of cold water; but boiling water or alcohol decomposes it, with the evolution 
of carbonic acid. 

Characteristics .—As an ammoniacal salt, this substance is recognised by 
its odour, its fugacious action on turmeric paper, and by its action on the 
salts of copper, bichloride of platinum, and bichloride of mercury (see the 
characteristics for ammonia, p., 420). As a carbonate it is known by its 
solution yielding a white precipitate (carbonate of baryta) with the chloride 
of barium: the clear liquor from which this precipitate has subsided, yields 
a further precipitate on the addition of caustic ammonia. By this last charac¬ 
ter the sesquicarbonate is distinguished from the neutral carbonate. (See 
ante, p. 433.) 

Composition. —This salt consists, according to Mr. Phillips, 2 Dr. J. Davy, 
Dr. Ure, and Rose, of carbonic acid, ammonia, and water, in the following 
proportions:— 

r e Rote. 


Carbonic Acid. 

Ammonia. 

Water . 


At. Eq.Wt. P. Ct.R. Phillips. J.Davy. Ure. fl) (b) (O 

3 .. 66 .. 65-93 .. 54-2 .. 54'58 .. 54 5 .. 50 55 .. 53’4 .. 56'23 

. 2 .. 34 .. 28-SI .. 29-3 .. 27-39 .. 30'5 .. 29-66 .. 307 

2 .. 18 .. 15-26 .. 16-5 .. 18'03 .. 15‘0 .. 2079 .. 159 


Hydrated Sesquicarb. of Ammonia.. 1 ..118 ..100-00 ..100-0 ..100-00 ..100-0 ..100-00 ..100-0 


1 Taylor’s Scientific Memoirs, vol. ii. 

3 Quarterly Journal of Science, vol. rii. p. 294. 
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Rose's analyses shew that the composition of this salt is not uniform. The 
differences in the results he explains by the inodes of preparing the salt. 
“ When it has been prepared directly by sublimation from carbonate of lime 
and sal ammoniac or sulphate of ammonia, then it is sesquicarbonate of 
ammonia. When, however, it has been once more sublimed in the manu¬ 
factory, probably in order to purify it, it has changed into carbonate of 
ammonia." In the latter case its composition is as follows :— 

Atoms. Ej. Wl. Per Cent. Bose. 

. 5 . 110 . 51-40 51 

4 *. 08 . 81-78 . 31 

4 . 36 . 16-82 18 

£ Carbonate of ammonia. 1 . 214 . 100 00 . 100 


Carbonic acid 

Ammonia. 

Water. 


Rose suggests that the commercial specimens which he found to he car¬ 
bonate had been obtained by repeated sublimations, or possibly by one very 
slow sublimation. 

It appears, however, from the observations of Dalton 1 and Scanlan, 2 that 
it is not a single salt or true sesquicarbonate, but a mixture or compound 
of the carbonate and bicarbonate; for if treated with a small quantity of cold 
water, a solution of carbonate is obtained, while a mass of bicarbonate having 
the form and dimensions of the sesquicarbonate employed, and of which it is 
a mere skeleton, is left. Two circumstances appear to me to prove that it is 
not a mere mixture, but a true chemical combination of these salts; viz. first 
the uniformity of its composition (when prepared in the same way), and secondly 
its crystalline structure. Its constitution, then, is as follows :— 


Anhydrous Carbonate of 

Ammonia. 

Hydrated Bicarbonate of 
Ammonia. 


At. Eq.Wt. P.Ct. 
} 1 .. 39 .. 33-051 
} I .. 79 .. 66-93 


r°rt 


At. Bq. Wl. P.Ct. 
/Anhydrous Carb. of Ammonia 1 .. 39 .. 33’05 
Bicarbonate of the oxide of \ 

Ammonium . 1 1 " 70 ” 59 32 

Water. 1 .. 9 .. 7*63 


Hydrated Sesquicarbo- *» . 
nate of Ammonia .... j 1 


118 ..100*00 


I Hydrated Sesquicarbonate of' 
V Ammonia. 


..118 .. 100*00 


The formula (NII 4 0,C0 2 4-NII 4 0,2C0 2 ) is less probable, because the 
anhydrous carbonate of ammonia is volatilized when the salt is exposed to the 
air; and also because the bicarbonate of oxide of ammonium always contains 
water. 

Impurities. —The hydrated sesquicarbonate of ammonia of commerce is 
sometimes contaminated with empyreumatic oil, and in this state it yields a 
more or less deeply-coloured, or even blackish, solution when dissolved in 
dilute acid. The pure salt, on the other hand, yields a colourless solution, 
and leaves no residuum when heated on platinum or glass. It is translucent 
and crystalline; but when exposed to the air it evolves anhydrous carbonate of 
ammonia, and; becomes opaque, pulverulent, and less pungent: in this state 
R consists principally of bicarbonate of the oxide of ammonium. Lastly, its 
aqueous solution, saturated with pure nitric acid, gives no precipitate with 
solution either of chloride of barium, or of nitrate of silver ; for a precipitate 
with the first of these substances would indicate the presence of a sulphate, 
with the second a chloride. If any hyposulphite of fftnmonia be present, the 

| Memoirs of the Literarn and Philosophical*(Society of Mane best erf 2d ser. vol. iii. p. 18. 

Athenaum for 1838, p. 596. 
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salt, when neutralized by acetic acid, yields with the nitrate of silver a precipitate 
which is at first white, but becomes black. The presence of lead (derived 
from the leaden receivers used in its manufacture) is recognised by dissolving 
the salt in diluted nitric acid and testing with sulphuretted hydrogen, which 
produces a dark or black coloration or precipitate, if lead be present. 

Physiological Effects, a. On Animals .—The principal experimenters 
with this salt are Seybert, Orfila, and Gaspard, on dogs, and Wibmer on man. 
Seybert 1 injected in one experiment fifteen grains, in a second twenty-live 
grains, and in a third experiment forty-five grains of this salt, dissolved in a 
little water, into the crural vein of a dog: the animal appeared to sulFer great 
pain; the frequency of the heart’s action was increased, the respiration became 
difficult, and violent convulsions came on; but in all these cases perfect re¬ 
covery took place. The blood, drawn after the injection, had its natural 
colour, odour, and consistence. Orfila 2 found that two drachms and a half of 
the salt, given to a dog, caused gastric inllammation, with tetanic convulsions; 
the body ultimately becoming curved, with the head forcibly bent backwards. 
Gasparcl (quoted by Wibmer 3 ) killed a young pig, of three weeks old, by in¬ 
jecting twenty-four drops of (a solution of) carbonate of ammonia in ail ounce 
of water into the veins. Death occurred in nine hours. 

ft. On Man .—Wibmer found that a grain and a half of this salt produced 
on himself no remarkable effect; three grains increased the frequency of the 
pulse from 68 to 72 beats per minute, with throbbing headache. In other 
experiments, in which he took from six to twelve grains (in some repeating 
the dose at short intervals), the effects were usually, but not constantly, in¬ 
creased frequency of pulse, with disorder of brain, manifested by the pain, 
heaviness, throbbing, &c. In one instance, he says, disposition to cough, and 
increased secretion of bronchial mucus, were remarkable. To an epileptic 
patient (a female) in the London Hospital, I gave fifteen grains of this salt 
three times a day for two months, without any apparent injury. The fits, 
which previously had occurred at stated periods, were suspended during the 
time the patient was under the influence of the medicine. I have repeatedly 
given a scruple of this salt three times daily for two or three weeks without 
any ill effect: on the contrary, with great benefit in hysterical and epileptical 
complaints. Huxham 4 has mentioned a remarkable ease illustrative of the ill 
effects resulting from the long-continued use of this salt. 

“ I had lately under my care,” he observes, “ a gentleman of fortune and family, who 
so habituated himself to the use of vast quantities of volatile salts, that at length lie 
could eat them in a very astonishing manner, as other people eat sugar and caraway seeds. 
The consequence was that he brought on a hectic fever, vast hiemorrhages from the 
intestines, nose, and gums; every one of his teeth dropped out, and he could eat nothing 
solid; he wasted vastly in his flesh, and his muscles became as soft and flabby as those 
of a new-born infant; and he broke out all over his body in pustules. His urine was 
always excessively high coloured, turbid, and very fetid. He was at last persuaded to 
leave off this pernicious custom ; but he had so effectually ruined his constitution, that, 
though he rubbed on in a miserable manner for several months, he died, and in the highest 
degree, of marasmus. And 1 am persuaded he would have died much sooner, had he not 
constantly drank very freely of the most fine and generous wines, and daily used large 
quantities of asses’ milk, and anti-scorbutic juices, acidulated with juice of lemon.” 

1 Quoted by Wibmer, Die Wirkung, &c. 

2 Toxicol. Generate. 

3 Die Wirlumg, &e. * 

4 Essay on Fevers, pp. 48 and 308, 3d edit, bond. 1757. 
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The general action of this salt is similar to that of caustic ammonia, already 
noticed. Its topical operation, however, is less intense; for combination with 
carbonic acid diminishes the local action of ammonia in proportion to the 
quantity of acid present. 

In small doses it proves antacid, stimulant, and sudorific. By repeated use 
it operates as a resolvent or liquefacient spansemic (see ante, p. 175), like the 
other alkalines (see ante, p. 17 6), though much less intensely so. In doses 
of thirty grains or more it. is apt to occasion vomiting. The effects of an 
over-dose are abdominal pains, and other symptoms of inllammation, convul¬ 
sions, and other phenomena indicative of its action on the nervous system. 

Uses. —It is used in similar cases and under the same regulations as the 
solution of ammonia (see ante, p. 427). 

Irt epilepsy I have extensively employed it, and in many cases with obvious 
benefit. It should be given in large doses in properly diluted solutions : to 
adults from ten grains to a scruple. It. frequently proves successful in hysterical 
epilepsy, and in that syncopal form of epilepsy which Sauvages called lipothymia, 
and which patients describe as “ dying away,” but the connection of which 
with ordinary epilepsy is shown by its occasional transition into the latter. 

In hysteria also it- is one of our most useful and valuable remedies; given 
either alone or in combination with a bitter infusion. 

decently this salt has been recommended, by Ur. Barlow, 1 in diabetes, 
several cases of which are said to have been relieved, if not cured, by it. I 
regret that I cannot confirm l)r. Barlow’s favourable notice of it. Although 
in some cases I have seen patients temporarily improve under its use, yet the 
amendment has been brief, and was probably referable to other circumstances. 
In some cases no benefit, whatever has attended its employment. In one case 
(that of a man, an out-patient at the London Hospital) it failed to give any 
relief, after a very prolonged trial. 

It has been employed with excellent effect in some cases of scrofula .. 2 It, 
is best adapted for those cases attended with a languid circulation and a dry 
state of skin. 

It has been recommended by Pcyrilhe to relieve venereal pains and nodes. 3 

It is frequently employed for the preparation of effervescing draughts. 
The following are the relative proportions of acid and base to be used :— 

C 6 fluidrachms of Lemon Juice, or 

SO grains of Sesqnicarbonatc of Ammonia require \ 24 grains of crystallized Citric Acid, or 

(. 25£ graius of crystallized Tartaric Acid. 

The citrate and tartrate of ammonia thus obtained arc useful remedies in 
iebrile cases, where the object is to promote cutaneous circulation and 
exhalation. 

Full doses of this salt have been employed in paralysis, to occasion 
vomiting. 

Mixed with some aromatic oil (as the oil of bergamot or lavender), it, is 
used as a smelling salt, against syncope, hysteria, &c. (see ante, p. 435). 


ttuy’s Hospital Reports, vol. v. , 

An Essay on Scrop/mla, in which an Account of the Effect of the Ammonite Carbonas, as a 
Rem,tidy in that Disease , is submitted to the Profession, by Charles Armstrong, M.l). Loud. 1812. 

Pearson’s Observations on the Effects of virions Articles of the Materia Medica in the Cure of 
Lues Venerea , Loud. 1800. 
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INORGANIC BODIES.— Bicarbonate of Ammonia. 


As a topical agent it has been employed in aqueous solution, or mixed 
with oil to form an imperfect kind of soap, or to make, into ointment with 
lard. Its operation in these cases is that of a topical stimulant and rube¬ 
facient. It proves useful in rheumatic pains, sprains, &c. 

Administration. —As a stimulant and diaphoretic, it is used in doses of 
from five grains to a scruple. It is usually given in solution, but sometimes 
in the form of pill. As an emetic, the dose is thirty grains, properly diluted, 
and repeated if necessary. 

Antidotes. —See Ammonia, p. 430. 

\. LIQUOR AMMONIA? SESQUICARBOMTIS, L. Ammonia- Carbonatis 
Aqua, E. I). (Sesquicarbonate of Ammonia, ~iv. [4 parts, D.] ; Distilled 
Water, Oj. [15 parts, I).] Dissolve and filter).—By exposure to the air, 
this solution loses its pungency by the formation of bicarbonate of ammonia. 
11 may be given internally in doses of from fjss. to f^iss., or even l'jij. properly 
diluted. It is employed in the preparation of I’erri Potassio-tartras, Ph. L., 
and is a constituent of the following liniment:— 

2. LMMENTUM AMMONIA? SESQUICARBOMTIS, L. Liniment of Sesqui- 
carbonate of Ammonia. (Solution of Sesquicarbonate of Ammonia, fjj., 
Olive Oil, fgiij. Shake them together until they are mixed).—Oil and 
sesquicarbonate of ammonia form a soap, but, owing to the presence of the 
carbonic acid, it is of an imperfect kind. Its effects and uses are analogous 
to the Linimentum Ammonia before mentioned (p. 430). 

3. AMMONIA? SESQUICARBOMS PYR0-0LE0SA; Ammoniacum car- 
bonicumpyro-oleotmm, Ph. Boruss.; Sal Volatile Cornu Cerei; Empy- 
reumatic Sesquicarbonate o f Ammonia ; Volatile Salt of Hartshorn .— 
(Powdered Sesquicarbonate of Ammonia, §viii.; gradually add of Dippel’s 
Oil, 5ij-, carefully mix, and preserve the yellow powder in a well-stoppered 
bottle).—This is a substitute for the old salt of hartshorn. It is a very 
powerful stimulant and antispasmodic; and is employed in epilepsy, hysteria, 
asthma, typhus, paralysis, chronic rheumatism, &c. Dose gr. v. to gr. x. 
Usually given in solution; now and then in powder or pill. 


3. Ammonite Bicarbonas.—Bicarbonate of Ammonia. 

Formula NH 3 ,2C0 5 ,2H0; or NH 4 0,2C0 2 ,H0. Equivalent Weight 79. 

History.— This salt was formed by Berthollet, 1 and hence it is sometimes 
termed Berthollet's neutral carbonate of ammonia. It is also called the 
hydrated bicarbonate of the oxide of ammonium. 

Preparation. —The directions of the Dublin College for its preparation 
are as follows:— 

“Take of Water of Carbonate of Ammonia any required quantity. In a suitable 
apparatus let tbe water be Exposed, until the alkali is saturated, to the stream of Car- 


** Journ. de Physique. Feb. 1807, p. 178. 
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bonic Acid Gas which escapes during the solution of white marble in diluted Muriatic 
Acid. Then, let it rest, and let crystals form, which are to be dried without heat, and 
preserved in a close vessel.” 

The formation of crystals is promoted by forcing the carbonic acid gas 
into the solution by pressure. 

Bicarbonate of Ammonia is also formed by keeping the common sesqui- 
earbonate of ammonia in imperfectly closed vessels. Another mode of 
obtaining it is by digesting water on the scsquicarbonate : the more soluble, 
carbonate is dissolved, leaving the less soluble bicarbonate (see ante, 
p. 439). 

Properties.—T he crystals of tliis salt have, according to Jiose, the same 
form as those of bicarbonate of potash. Their smell and taste are very 
faintly ammoniacal. By its faintly ommoniacal smell. Rose thinks that it 
indicates a tendency to pass into the '! carbonate. 'Plus salt is less soluble in 
water than the preceding carbonates; for it requires eight parts of cold water 
lo dissolve it. The solution, by exposure to the air, loses part of its carbonic 
acid, especially if it he heated. 

Characteristics .—It is distinguished from the before-mentioned carbonates 
by having scarcely any ammoniacal odour. Its solution at first occasions no 
precipitate with chloride of barium or chloride of calcium (unless caustic 
ammonia be added): after a short, time, or on the addition of some caustic 
ammonia, however, the mixture evolves carbonic acid, and a white earthy 
carbonate is precipitated (see ante, p. 433). 

Com position.—T he composition of this salt is as follows :— 

At. E.Wl. P.Ct. Phillips. Rose.. At. R.Wt. P.Ct. 

Ammonia . I .. 17.. 21*5 .. 21*16 .. 21*39 Oxide of Ammonium.. I .. 26 .. 330 

Carbonic Acid. 2 .. 44 .. 55*7 .. 55-50 .. 56-00 Carbonic Acid. 2 .. 44 .. 55*7 

Water. 2.. 18 .. 228 .. 23 34 .. 22• 52 bor. Water. 1 .. 9 .. 11*3 

Y l - 79 " X, '° •' 100 00 ' • 100 ’ 00 H of Aumo B nium I 0 "** 6 £ 1 • • » ■ • 100 0 

Rose has described two other bicarbonates of ammonia, one with two and a half, 
another with three atoms of water. The former (NIP.SUO 2 , 2itIO) is obtained by 
pouring as much boiling water over the eommon scsquicarbonate as is sufficient to dissolve 
this salt, and immediately covering the vessel to prevent the escape of carbonic acid. 
Large crystals of the bicarbonate arc produced on the surface of the liquor on cooling. 
These ltosc tliinks have been mistaken for the bicarbonate with two atoms of water. 
They are distinguished by the form of the crystals (which are those of right rhombic 
prisms) and by the quantity of water which they contain. 

Physiological Effects.—T he effects of this salt are analogous to those 
of the preceding compounds of ammonia. It is diaphoretic, antispasmodic, 
and antacid. Being less caustic, it is more palatable than the other 
carbonates. 

Uses. —It is employed in the same cases as the sesquiearbonate. It is 
sometimes used to form effervescing medicines. About 18 grs. of Citric, or 
19 grs. of Tartaric Acid, are required to saturate 9j of this salt. 

Administration. —The dose of it is from ten grains to half a drachm dis¬ 
solved in cold water. 
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31. AMMONIA HYDROCHLORAS. "HYDRO CHLORATE 

OF AMMONIA. 

Formula NIP,IIC1 or NJI'.Cl. Equivalent Weight 53 5. 

History. —The early history of this salt is involved in considerable ob¬ 
scurity ; for though the term sal ammoniacus (aAc uggioviaKog) is met with 
in several old writers, it is believed, by the erudite Beckmann 1 as well as by 
others, to refer to rock-salt. The first distinct notice of hydrochlorate of 
ammonia is to be met with in Geber, who was acquainted with the mode 
of purifying it by sublimation. But, as my friend Dr. Rovlc observes, 2 this 
salt, must have been familiar to the Hindoos ever since they have burnt bricks, 
as they now do, with the manure of animals ; as some may usually be found 
crystallized at the unburnt extremity of the kiln.” 

The substance, whatever its name may be, which the ancients termed sal 
ammoniac, derived its name from Ammonia, the name of a district of Libya 
where the oracle of Jupiter Ammon was situated. This district is usually said 
to have taken its name from appo c , sand, on account of the sandy nature of 
its soil: but it is, perhaps, derived from apywv, a word of Egyptian origin 
(see Liddell and Scott’s Greek Lexicon). Herodotus 3 mentions the salt 
found in this district. 

Synonymes. —Few substances have had so many synonymes as this salt. 4 
Its most familiar names are, sal ammoniac or muriate of ammonia ( ammonia- 
murias). On the ammonium hypothesis it is called chloride of ammonium, 
while, according to Dr. Kane, it is the ch/oro-amidide of hydrogen. 

Natural History. —See Ammonia, 419. 

Preparation. —In Eygpt, sal ammoniac is obtained by sublimation from 
the soot afforded by the combustion of camel’s dung 5 (sal ammoniacus 
Alr/ypt incus). 

It is probable that the muriatic acid or chlorine of this salt is derived from the common 
salt on which these animals feed; for Chaptal 6 says that lie could only procure sal ammoniac 
from the soot of cow-dung and that of horses while these animals continued to live on 
marine plants. 

Some years ago this salt was manufactured in London from the soot of coals. 
At the latter end of the last century if was made in Paris by the union of 
ammoniacal vapour (obtained by the decomposition of animal matters, in iron 
cylinders placed in a furnace) with muriatic acid gas. 7 

At Liege it is obtained by sublimation from the soot obtained by burning, 
in peculiar oveus, a mixture of coals, common salt, animal matter, and day 
(L. Gmelin). 


1 History of Inventions, vol. iv. p. 306, bond. 1814. 

2 Essay on the Antiquity of Hindoo Medicine, p. 41, bond. 1837. 

3 Lib. iv. [ Melpomene ], cap. 181-2. 

4 For the alchymical names of this subject, see Dr. T. Thomson’s History of Chemistry, vol. i- 

p. 121, Loud. 1830; and Parr’s Medical Dictionary, art. Ammoniacus. 

6 A very full and complete description of the process, with illustrative plates, will be found in the 
splendid Description de VEgypte, Etat Modernc, tom. i. p. 413, Paris 1809; planches ii. and xxiv. 
Arts et Metiers. See also Parkes’s Chemical Essays, 2d edit. vol. ii. p. 437, Lend. 1823. 

0 Elements of Chemistry, vol. i. p. 262, Loud.‘1791. 

7 Sec Journal de Physique for 1794. Also Parkes, op. supra dt. 
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At Hie present time sal ammoniac is manufactured in this country from the 
impure ammoniacal liquors obtained as secondary products in the manufacture 
of coal gas and animal charcoal. 

1. Manufacture of Sal Ammoniac from Coals. —III the manufacture of coal 
<rus, coal is submitted to distillation in iron retorts, and the volatile matters 
obtained are conveyed to a condensing vessel or refrigeratory, in which are 
deposited tar and an ammoniacal liquor. 

This ammoniacal liquor (commonly termed gas liquor ) contains several 
salts of ammonia—such as carbonate, sulphate, hydrosulphate, &c. It is 
usually sold to sal-ammoniac manufacturers, who reside in the outskirts of the 
metropolis. The precise mode of proceeding, to convert it into sal ammoniac, 
varies according to circumstances. Sometimes sulphuric acid is added, and 

the liquor evaporated, by which 
brown crystals of sulphate of am¬ 
monia are obtained. This salt is 
then mixed with chloride of so¬ 
dium, and submitted to distillation 
in iron pots lined with clay, to 
which are adapted leaden domes or 
heads, each having an aperture or 
open cylindrical tube, which can be 
closed or opened according to cir¬ 
cumstances (fig. 7 b). 

A few years since, on examining the day removed from the pots after the operation, 
1 discovered small, but distinet and beautiful, crystals of the bisulphuret of iron, which 
had been formed during the process. 

One equivalent of sulphate of ammonia reacts on one equivalent of chloride 
of sodium, and yields one equivalent of sal ammoniac, and one equivalent of 
sulphate of soda. On the old or ammonia theory, the equation is as follows: 
1IN 3 ,SO 3 ,HO + NaCl=N1I 3 ,HC1 + NaO,S0 3 . 


Fig. 73. 



Sublimation of IIj/drochlorate of Ammonia. 


Materials. Composition. 

1 cq. Ammonia . 17 

1 cq. Sulphuric Acid . 40 

1 eq. Chloride of 5 1 e 9‘ Chlorine . 35*5 

Sodium. 58-5 fl 


1 cq. Sulphate of 
Ammonia.... CG 



124*5 


eq. Sodium . 23 

1245 


Products. 

1 eq. liydroclilor. 
Ammonia .. 53*5 


■-1 eq. Sulph. Soda 71 
124 5 


On the ammonium theory, the equation is as follows :—NII*,0,S0 3 +Na 
01=N1HC1+NaO,SO 3 . In some cases the gas liquor is saturated with 
hydrochloric acid, and the brown crystals of hydrocldorate of ammonia ob¬ 
tained by evaporation are purified by sublimation. 

As a cheap substitute for hydrochloric acid, manufacturers sometimes 
employ an impure chloride of calcium. 1 This proceeding I have seen adopted 
at a manufactory on Bow Common; and the process has been described by 
my friend and former pupil, Dr. G. H. Jackson 2 : it is as follows:— 


1 The chloride of calcium used in the above process is a secondary product, obtained, I am 
informed, from salt-worhs. It contains the chftrides of sodium and magnesium. 

2 London Medical Gazelle , Aug. 4, 1839. 










446 INORGANIC BODIES.— Hydrochlohate of Ammonia. 


To the gas liquor, chloride of calcium is added, when a copious precipi¬ 
tation of carbonate of lime takes place, sal ammoniac being left in solution. 
The whole of this is put into a tub, having holes in the bottom to allow the 
solution to drain through, leaving the solid particles behind. This solution is 
evaporated at a gentle temperature in iron tanks, when it yields impure 
crystals of sal ammoniac, of a brownish colour. The salt is then dried, and 
the water of crystallization driven off in a long iron vessel, very similar to a 
sand-bath. It is now placed in an iron subliming pot (previously coated to 
the extent of from one to five inches in thickness, with a composition of common 
clay, sand, and charcoal), capable of holding about 5 cwts. This is covered 
by a dome of lead, with an aperture at the top, in which a stopper is placed, 
by the removal and appearance of which the manufacturer judges of the 
progress of the sublimation. A gentle fire is kept up under the subliming 
pot for seven or eight days, when the dome having cooled down, and the sal 
ammoniac somewhat contracted, so as to loosen from the sides, the dome is 
thrown off from the iron pot, and about 2 or 3 cwts. of white, semi-trans¬ 
parent, sal ammoniac are knocked off in cakes. 

I have seen cakes of sal ammoniac, made at the same manufactory by this 
process, weighing between 5 and 6 cwts. each; and T am informed that they 
sometimes weigh 1000 lbs. each. They are discoloured on their convex 
surface (in contact with the leaden dome), and are, therefore, carefully scraped 
before being sent out. 

The grey salt scraped from f lic exterior of the cakes consists of, or at least yields, 
hydrochloric acid, ammonia, and lead. A solution of the purified salt yields no iodide of 
lead on the addition of iodide of potassium, but affords a black precipitate (sidphuret of 
lead) when sulphuretted hydrogen gas is passed through it. It is probably a double 
chloride of lead and ammonium .' 

Yellow or brownish streaks or bands are frequently observed in the cakes 
of sal ammoniac. These are ascribed by the manufacturers to the neglect of 
the workmen, who, falling asleep during the night, allow' the fire to go down 
considerably, and then suddenly raise the heat, by which cldoride of iron is 
sublimed in combination with sal ammoniac. 

For several years past 1 have been accustomed to demonstrate in the lecture-room that 
a solution of these yellow bands in water gives no traces of iron on the addition of lcrro- 
cyanide of potassium, until a few drops of nitric acid be added, when a copious blue pre¬ 
cipitate is formed ; and I therefore inferred that this yellow matter was a double chloride 
of iron and ammonium. My opinion has been fully confirmed by the experiments of Dr. 
G. H. Jackson. 

a. Manufacture of sai Ammoniac from Bones— Sal ammoniac is also manu¬ 
factured from the ammoniacal liquor (called bone spirit,) obtained as a secon¬ 
dary product during the production of animal charcoal (see ante, p. 312). 

Manufacturers of animal charcoal usually sell their bone spirit to makers of 
sal ammoniac, who adopt, different modes of proceeding, according to circum¬ 
stances. Sometimes sal ammoniac is made from bone spirit in the same way 
as from gas liquor. Some manufacturers digest the bone spirit with ground 
plaster of Paris (sulphate of lime), by which carbonate of lime and sulphate of 
ammonia are formed; the former is precipitated, the latter remains in solution. 
The liquor being filtereff and evaporated yields brown crystals of sulphate of 

Dr. Jackson, London Medical Gazelle, Ang. 4, 1839. 
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ammonia, which, being mixed with common salt, is submitted to sublimation, 
by which sulphate of soda and sal ammoniac are obtained. 

Properties. —Hydrochlorate of ammonia usually occurs in commerce in 
the form of large hemispherical cakes which have a round hole in the centre, 
(ml ammoniacus suhlimatus). They are translucent, and by exposure to 
the atmosphere become slightly moist. By solution or resublimation it may be 
obtained in regular octohedra! or cubic, or plumose crystals, formed of rows 

of minute octohedrons, attached by their 
extremities (refined sal ammoniac; sal 
ammoniacus depuratus; fiores sails am¬ 
moniaci). The Brunswick sal ammoniac is 
in the form of sugar loaves. The sp. gr. of 
sal ammoniac is 1'450. Its taste is saline 
and acrid; it has no odour. When heated, 
it sublimes without undergoing fusion or 
decomposition. It, is soluble in about 3 
parts of cold and 1 of boiling water: cold being produced during the solution. 
It, dissolves in alcohol. 

Characteristics. —It may be recognised by the following characters: it is 
white and volatile; and if heated on the point of a knife by the flame of a 
candle, it readily sublimes. Mixed with caustic potash, or quicklime, it 
evolves ammoniacal gas, which is known by its odour, its action on turmeric 
paper, and its fuming with the vapour of hydrochloric acid (see ante, p. 420). 
Dissolved in water, the hydrochlorate of ammonia produces, with a solution of 
nitrate of silver, a white precipitate of silver, recognised by the properties before 
described (see ante, p. 369); and with bichloride of platinum a yellow preci¬ 
pitate which, when collected, dried, and ignited, yields spongy platinum (see 
ante, p. 421). 

Composition. —The following is the composition of this salt on the old or 
ammonia theory:— 


Atoms. Eq Wt. Per Cent, lierzcl. Kirwnn. Bucholz. Vol. 


Ammonia . 1 . 

... 17 .. 

.. 31*78 .. 

.. 3195 .. 

.. 25 .. 

.. 31 

Ammoniacal pas. 2 

Hydrochloric Acid .. 1 . 

... 36*5 .. 

.. 68-22 .. 

.. 68-05 .. 

.. 75 .. 

.. 69 

Hydrochloric Acid pas 2 

Hydroclilorate Amin. 1 ., 

.. 53 5 .. 

..joo-oo .. 

..100*00 .. 

.. 100 .. 

.. 100 



Fig. 74. Fig. 75. 



Regular Cube. 

Octahedron. 


If oue equivalent or two volumes of hydrochloric acid gas be mixed with 
one equivalent or two volumes of ammoniacal gas, 
combination is effected; the gases disappear, heat is 
evolved, and the white hydrochlorate is deposited. 

According to Berzelius, sal ammoniac is chloride 
of ammonium, NH 4 ,C1; while, according to Dr. 
Kane, it is a chloro-amididc of hydrogen (see ante, 
P- 421). The composition of sal ammoniac, according to these hypothetical 
notions, is as follows:— 



1 cq. 

1 eq. 

Hydro¬ 

Ammonia 

chloric 

—17. 

Acid 


36*6 


1 cq. 
Sal Am¬ 
moniac 
63-5. 


Chlorine. 

Ammonium . 

Atoms. 

. . . . . i 

Eq. Wt. 

. 35-5 ... 
.. 18 ... 

PerCt. 

. 66-35-) | 

• M or. 

Atom. Eq. Wt. Per Cl. 

'Chloride of Hydrogen. 1 — 36-5 .... 68-23 

) Amidide of Hydrogen.1 — 17 .... 31*78 

Chloride of Ammonium 1 ... 

. 53 5 ... 

. 100-003 1 

! Chloro-amidide of IJydrogen 1 - 53*5 — 100*00 


Impurities. —Ilydrochlorate of anjmonia is sometimes rendered impure by 
the presence of iron, or of lead: the modes of recognising which, have been 
already pointed out (see ante, p. 446). 
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Physiological Effects, a. On Vegetables .—According to Sir II. 
Davy, 1 water holding in solution T 'n>th of its weight of hydrochlorate of am¬ 
monia promotes vegetation. Solutions which contained T ’„th of their weight 
of this salt he found injurious. 

/3. On Animals. —Court.cn, 2 Sprogel, Viborg, and Gaspard (quoted by 
Wibiner), 3 injected solutions of sal ammoniac into the veins of animals (dogs 
and horses) : large doses generally caused convulsions, sometimes paralysis, 
and death. Prom the observations of (Mia, Smith, Arnold, 4 5 and Moiroud, 6 
this salt appears to be a local irritant; and, when introduced into the stomach 
in large quantities, causes vomiting, purging, and gastro-entcritis. It exercises 
a specific influence over distant organs; for the first three of the above- 
mentioned experimenters observed that inflammation of the stomach ensued, 
to whatever part of the body the salt might have been applied, and the con¬ 
vulsions and paralysis above referred to attest its action on the nervous system. 
Arnold says it diminishes the plasticity of the blood. 

y. On Man .—Its local action is that of an irritant. Its chemical influence 
is not very obvious. It dissolves mucus, but does not coagulate albumen. 
Its action on the general system is that of a liquelacient and resolvent (sec 
ante, p. 175), similar to that of the other neutral salts (see ante, p. 178). 
Wibiner tried this salt on himself. He took from ten to twenty grains for a 
dose, which lie repeated at the end of an hour. The effects were a sensation 
of warmth and oppression in the stomach, headache, and increased desire of 
passing the urine. 

In this country it is so rarely employed internally that we have very slight 
experience either of its physiological or of its therapeutical effects. In 
Germany, where it is .more frequently administered, it is in high repute as a 
powerful alterative or resolvent. “Like most salts,” says Sundelin, 6 “sal 
ammoniac operates on the alimentary canal as an excito-irritaut. After its 
absorption it appears to reduce moderately the action of the heart and large 
arteries, and, in this respect, belongs to debilitating or temperant agents. 
But it acts as excitant and irritant to the venous and arterial capillary systems, 
to the lymphatic vessels and glands, to the skin, to the kidneys, and especially 
to the mucous membranes; not only increasing secretion, but also improving 
nutrition and assimilation, and counteracting organic abnormal conditions (as 
tumors, thickenings, and relaxations), so frequently met with in those structures. 
It promotes not only the mucous secretions but also cutaneous exhalation, and 
even menstruation. Its diuretic effects are less obvious. It extends its 
stimulating influence to the serous and flbrous tissues, whose nutrition , it 
improves. 

“From these statements it follows that sal ammoftiac operates like the 
more powerful alterative agents. In some respects it resembles mercury; but 
is less liquefacient and resolvent on the organic textures, and less stimulant 
to the lymphatic vessels, than the latter agent. Its long-continued use may, 
indeed, injure the digestive powers, but never gives rise to general cachexia. 
I have administered large doses of it against thickening of the mucous mem- 


1 Agricultural Chemistry. 

2 Phil. Trans, for 1712. 

3 Die Wtrkung y &.C. ** 

4 Wibmer, op. cit. ’ 

5 Pharmccol. Veterinaire. 

* llandbuch der specimen licitbutlellehrc, lor Bd. S. 150, 8tc Aiifl. 
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brane for months, without remarking any injurious effects beyond those just 
mentioned. In large doses it purges like other salts, but in small ones rather 
constipates.” 

Kraus 1 says that a slight miliary eruption and very painful aphthae have 
been produced by large doses of it. 

Uses. —In this country it is rarely employed internally. In Germany, 
where it is frequently used, it is administered in the following cases:— 

1. In mild inflammatory faven, especially those complicated with affec¬ 
tions of the mucous or fibrous membranes, as in the diseases called bilious, 
gastric, catarrhal, or rheumatic fevers, it is employed for promoting secretion 
and hastening critical discharges. 

2. In inflammation of the mucous or serous membranes , as catarrh, 
dysentery, urethritis, peritonitis, pleuritis, &c. when the first violence of the 
disease has been subdued, but when the secretions and exhalations are not yet 
established. In these cases it is used as a substitute for mercury. 

3. In chronic diseases of various kinds, as chronic inflammation of the 
lungs, liver, and spleen; enlargement of the mesenteric glands; induration 
of the prostate, uterus, and ovaries ; catarrhus vesica;; chronic ulceration of 
the uterus; mucous discharges from the urethra and vagina, it is administered 
as an alterative, as a stimulant to the absorbent system, and as a promoter of 
healthy secretion. 

4. In amenorrhoea it is strongly recommended by Sundelin as an em- 
menagogue in those cases in which the disease depends on, or is connected 
with, inactivity of the uterus. 

Externally it is sometimes employed, on account of the cold produced during 
its solution, in headache, inflammatory affections of the brain, mania, apoplexy, 
&c. When used for this purpose it must be applied as soon as the salt is 
dissolved. Mr. Walker 2 found that five parts of this salt, with five parts of 
nitrate of potash and sixteen parts of water, lowered the thermometer from 
50° to 10° E. A freezing mixture of this kind placed in a bladder has been 
recommended by Sir A. Cooper as an application {ice-poultice') to hernial 
tumors, as I have already mentioned (see ante, p. 34). It may be applied, 
instead of the ice-cap before noticed (p. 34), to the head. 

As a stimulant and resolvent, or discutient, sal ammoniac is used in the 
form of plaster or lotion. In powder it is sometimes employed as a dentifrice. 
A solution of 3ss. in fjxij. of water is used as a gargle. In these cases it is 
probably not better than common salt. 

It is occasionally used to augment the solubility of bichloride of mercury', 
with which it combines to form a soluble double salt (see liquor liydrargyri 
bichloruli). Tobacconists use it in the manufacture of snuff. 

Administration. —For internal use the dose of it is from five to thirty 
grains every two or three hours, either in a pulverulent form, combined with 
sugar or gum, or in solution with some saccharine or mucilaginous substance, 
to which an aromatic should be added. 

Antidote. —In the event of poisoning by this salt, warm water and 
mucilaginous and demulcent liquids should be given to promote vomiting. 


1 ITcitmitleUchre, S. 309, Gottingen, 1831. 
! Phil. Trans. 1801, 120. 
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No chemical antidote or counterpoison is known. Gastro-enteritis is, of course^ 
to be combated by the usual means. 

1. LOTIO AMMOM HYDROCHIORAT1S ; Muriate of Ammonia Wash .— 
A solution of sal ammoniac in water or in vinegar, with or without the addition 
of rectified spirit, is used as a resolvent or discutient lotion or embrocation. 
The’proportions of the ingredients vary according to circumstances. When a 
strong lotion is required, from one to two ounces of the salt are dissolved in 
twelve fluid-ounces of liquid. Four ounces of rectified spirit are sometimes 
added. A wash of this strength is used in contusions and ecchymosis when 
there is no wound of the skin; in chronic tumors of the breast; in white 
swellings and other chronic affections of the joints; in hydrocele and dropsical 
enlargement of the thyroid gland; in chilblains; in sphacelus after the requisite 
scarifications, &c. Weaker solutions (as from -y. to jiv. of the salt in Oj. of 
water) are employed as washes in scabies and ulcers, and as injections in 
gonorrhoea and leucorrhoea. 

2. EMPLASTRM AMMOHUB HYDROCHLORATIS; Sal Ammoniac Plaster. 
Lead plaster, 3ss., Soap, 5ij-; melt them together, and when nearly cold, add 
Ilydrochlorate of Ammonia, 5ss., in fine powder.)—This plaster is stimulant 
and rubefacient. Its efficacy depends on the evolution of ammoniacal gas, in 
consequence of the action of the alkali of the soap on the hydrochloric acid of 
the sal amm oniac; hence it requires renewal every twenty-four hours. It is 
employed as a discutient for chronic swellings and indurations, white swellings, 
&e. Dr. Paris 1 recommends it in rheumatism of the muscles of the chest 
and in pulmonary complaints. 


32. AMMONIAS HYDROSULPHATES. - HYDRO¬ 
SULPHATES OF AMMONIA. 

History. —Four ammoniacal compounds of sulphur and hydrogen arc 
known. They are as follows:— 

1. Hydrosulphate of ammonia or sulpburct of ammonium . Nil 3 ,IIS or NII 4 ,S 

2. Bihydrosulphuret of ammonia, or hydrosulphurct of the 

mlphurct of ammonium . NH 3 ,2HS or NH 4 ,S + IIS 

3. Pentasulphnret of ammonium. NH :| ,HS,S 4 or NH 4 ,S S 

4. Heptasulphuret of ammonium. Nil 3 ,IIS,S* or NH 4 ,S 7 

Besides the preceding, there is a fifth compound, commonly called Boyles 
fuming liquor of sulphur, the precise composition of which is doubtful. 

Of the preceding compounds, two only have been employed in medicine: 
these are the bihydrosulphate (commonly called hydrosulphuret of ammonia), 
and Boyle’s fuming liquor of sulphur. 

Natural History.— Privies, drains, sewers, and other receptacles of 
decomposing animal matter, evolve hydrosulphurct of ammonia along with 
sulphuretted hydrogen and nitrogen. 


1 Pharmacologia. 
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1. Ammonise Bihydrosulphas.—Bihydrosulphate of Ammonia. 

History. —This is the compound which, under the name of hepatized 
ammonia, was employed by Dr. Hollo, 1 at the latter end of the last century, 
in the treatment of diabetes; for Mr. Cruieksliank 2 states that it was prepared 
by passing sulphuretted hydrogen gas through liquor ammonia; until no 
farther absorption was perceived, or until the alkali was saturated. It is this 
compound to which the name of hydromlphuret of ammonia (ammonia 
hydrosulphuretum, Ph. Dub.) is usually applied, and which is commonly 
employed as a test. It is sometimes called the hydrosulphuret of the 
mlphuret of ammonium, or the mlpho-hydrate of ammonium, or the 
double mlphuret of ammonium and hydrogen. 

Preparation. —The crystallized salt is obtained by mixing equal measures 
of ammoniacal and sulphuretted hydrogen gases in a vessel surrounded by 
ice.—For medicinal and pharmaceutical purposes, an aqueous solution of this 
salt is employed. This is prepared by saturating liquor ammonise, diluted 
with three times its bulk of water, with hydrosulphuric acid (sulphuretted 
hydrogen) gas. The gas should be washed before it passes into the ammoniacal 
solution by passing it through water contained in a small bottle; otherwise 
a portion of the iron liquor is apt to pass over with the gas. 

The following are the directions given by the Dublin College for the pre¬ 
paration of this compound :— 

Take of Sulphuret of Iron, reduced to a coarse powder, five parts; Sulphuric Acid, 
seven parts; Water, thirty-two parts; Water of Caustic Ammonia, four parts. Pass the 
sulphuret into a retort, then gradually pour on it the acid, first diluted with water, and, 
in a suitable apparatus, cause the elastic fluid to pass through the water of ammonia. 
Toward the cud of the process, apply a moderate heat to the retort. 

The changes which attend the action of dilute sulphuric acid on sulphuret 
of iron have been already exphiined (see ante, p. 363). 

The hydrosulphuric acid gas, when conveyed into a solution of ammonia, 
combines with it to form the bihydrosulphuret of ammonia. 2I1S-+N1I 3 = 
NH 3 ,21IS. According to the ammonium theory, the hydrosulphuret of the 
sulphuret of ammonium is produced, NH 4 ,S+IIS. 

When the solution of ammonia is completely saturated with sulphuretted 
hydrogen gas, it ceases to occasion a precipitate in a solution of sulphate of 
magnesia. If, however, it be incompletely saturated, it produces a precipitate 
with, or renders turbid a solution of, this salt. 

Neutral Hydrosulphuret op Ammonia; Neutral sulphuret of ammonium. —If one 
portion of aqua ammonia; be saturated with hydrosulphuric acid (sulphuretted hydrogen) 
gas, and then mixed with another and equal portion of aqua ammonia;, we obtain the 
neutral hydrosulphatc of ammonia. NIP,IIS; or N1P,S. 

Properties. —Solid bihydrosulphuret of ammonia occurs in acicular and 
foliated crystals, which have the combined odour of ammonia and sulphuretted 
hydrogen. They have an alkaline reaction, and are volatizable at ordinary 
temperatures. 

The officinal solution commonly called the hydrosulphuret of ammonia is a 


Cases of the Diabetes MeJklus, 2d edit. Loud. 17D8. 
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liquid having a very fetid odour and an acrid disagreeable taste. The mineral 
acids decompose it and evolve hydrosulphuric acid gas. It forms with a con¬ 
siderable number of metallic solutions precipitates. With the salts of lead, 
bismuth, silver, and copper, the precipitates are blackish; with those of anti¬ 
mony, red; with those of cadmium and tin (persalts), and with the arsenites 
(on the addition of an acid), yellow; lastly, with the salts of zinc, white. In 
these cases the precipitates are cither sulphurcts or hydrated sulphurets of the 
respective metals. 

By keeping in bottles made of flint-glass, it gives rise to the formation of a 
thin coating of black sulphuret of lead on the inside of the bottle. 

Characteristics. —It is readily known to be a compound of sulphuretted 
hydrogen and ammonia by its odour. As a sulphuret or hydrosulphuret, it is 
known by its evolution of sulphuretted hydrogen when hydrochloric acid is 
added to it, and by its reactions on the metallic solutions already noticed. 
Its emanations blacken paper moistened with a solution of acetate of lead. 
Caustic potash causes the evolution of ammonia. 

The complete saturation of the ammonia with sulphuretted hydrogen is 
known by sulphate of magnesia, as already ment ioned. 

Purity. —When badly prepared, bihydrosulphuret of ammonia sometimes 
deposits black flakes of sulphuret of iron. These must not be confounded 
with the black sulphuret of lead produced by the action of the biliydrosulphuret 
on the lead of the glass. They arise from a portion of the iron liquor being 
carried over into the animoniucal solution along with the sulphuretted hydrogen, 
as already mentioned. 

By exposure to the air, as by keeping in badly-stoppered bottles, or in 
bottles containing a small quantity of the liquid and a large quantity of air, 
the solution of the bihydrosulphuret of ammonia undergoes decomposition. 
It becomes yellow, ammonia is evolved, a deposit of sulphur takes place, and 
the pentasulphurct of ammonium (NH 4 ,S 5 ), or perhaps in some cases the 
heptasulphurct of ammonium, is formed. The solution now, when super¬ 
saturated with hydrochloric acid, yields an abundant white precipitate of 
sulphur. _ The bihydrosulphuret, when long kept, yields a red precipitate 
with a solution of acetate of lead; a yellow one with a solution of emetic 
tartar; and a white one with a solution of arsenious acid. 

Composition. — Bihydrosulphate of ammonia has the following com¬ 
position :— 


AU.Eq.Wt. P.Ct. 
HydrosulpliuricAcid 2 .. 31 .. 60-66 
Ammonia. ) .. 17 .. 33-33 


An. Eq.Wt. P.Ct. 
Sulphuret of Hydrogen 1 .. 17 .. 33 33 
Sulphuret ofAmmoniuml.. 34.. 66-66 


Vols. 

I-Iydrosulph. Acid Gas 2 
Ammoniacal Gas — 2 


Bihydrosulphate of \ . .. ln n.nn Sulph. of Hydrogen i 

Ammonia. /1 .. oi .. too ou an( i Ammonium.. / 


61 .. 100-00 


4 


Physiological Effects. «. On Veijctablcs. —The vapour of this com¬ 
pound is injurious to vegetation. 

£. On Animals .—I am unacquainted with any experiments made with it 
on animals; but analogy leads us to believe that its action is that of a powerful 
poison, analogous to that of other alkaline sulphurets and of hydrosulphuric 
acid. ‘ 

y. On Man .—In small but repeated doses it acts powerfully on the 
secreting organs, the action of which* it promotes, but at the same time 
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modifies. Its principal influence is directed to the skin (on which it operates 
as a sudorific) and to the pulmonary mucous membrane. In somewhat, larger 
(loses it occasions nausea and giddiness. In still larger doses it causes 
nausea, vomiting, diminished frequency of pulse, giddiness, extreme languor, 
drowsiness, and sleep. Excessive doses would, of course, produce death, 
though I am unacquainted with any case of this kind. 

] n the gaseous state it acts, when inhaled, as a powerfully asphyxiating 
agent. Instances of its deleterious operation, in conjunction with hydro- 
sulphuric acid, have occurred in France in workmen exposed to the vapours 
from the pits (cesspools) of the necessaries. The symptoms are—sudden 
weakness, insensibility, and death; or, where the vapours are less concentrated, 
there are sometimes delirium and convulsions. 

Uses. —In tin's country it has been principally employed in diabetes 
uublit us, with the view of reducing the morbid appetite and increased action 
of the stomach, as well as of the system in general. 1 It has also been 
used in old pulmonary catarrhs, and, by Brauw and Gruithuisen, in vesical 
catarrh. 2 

Administration. —It is given in doses of from four to six drops in some 
proper vehicle (distilled water is the best) three or four times a day. Dr. 
Kollo recommended that the dose should be increased so as to produce slight 
giddiness. It is, however, a dangerous medicine, and requires great caution 
in its use. On account of its speedy decomposition, it should be dropped from 
the bottle at the time of using it. 

Antidotes. —The antidotes for hydrosulphatc of ammonia, as well as for 
hydrosulphuric acid, arc chlorine and the chlorides of lime and soda (see ante, 
p. 101). In cases of asphyxia by the inhalation of the hydrosulphate, the 
treatment consists in placing the patient on his back in the open air, with his 
head somewhat elevated; applying cold affusion to the face and breast; pro¬ 
ducing artificial respiration of air (through which chlorine is diffused) by 
pressing down the ribs and forcing up the diaphragm, and then suddenly 
removing the pressure; using strong friction in the course of the vertebral 
column, chest, soles of the feet, &c., and injecting into the stomach stimulants, 
as a weak solution of chlorine (or of chloride of lime) or brandy, &c. In the 
event of liydrosulphuret of ammonia being by accident swallowed in poisonous 
doses, dilute solutions of chlorine, or of the chlorides of lime and soda, should 
be immediately given, and the contents of the stomach removed by the 
stomach-pump as soon as possible. 


2. Boyle’s Fuming Liquor of Sulphur. 

History. —Bcguiu 3 described the method of preparing tin's compound, 
which he called oil of sulphur (oleum sulphur is). Boyle, 4 who also gives 
directions for its preparation, called it volatile tincture of sulphur, and says 
that it “may probably prove an excellent medicine.” F. Hoffmann 5 refers 


Kollo, on Dialeles Mct/itus, p. 28, 2d edit. * 

Vogt, 1‘harmacodynamik. 

J 'J'yrocinimi Chymicum, p. 180, Wittebcrgw, J050. Also the English translation of this work, 
P- 65, Lond. 1609. * 

j Krpmmenlul History of Colours, part. iii. exp. xxxiv. flloyle’s Works, vol. ii. p. 59, Lond. 1754.) 
Otiscnalionmn Physic.-Chynuc. lib. ii. observ. xxxi. (Opera omnia, t. iv. p. 5i4, Geneva:, 1748.) 
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to Beguin’s work, and also gives a formula for its preparation. He calls it 
tinctura sulphuris volatilis stive spiritus stalls ammoniaci sulphurous, 
aurei coloris. He also refers to it under the name of spiritus sulphuris 
volatilis. 

It is commonly called Beguin’s volatile spirit of sulphur or Boyles 
fuming liquor (liquor fumans Boylii), though I cannot find that either of 
these authors called it by these names. It is the volatile liver of sulphur 
{hepar sulphuris volatile') of some writers. 

Its proper chemical name is at present doubtful. 

Preparation. —It is obtained by submitting to distillation a mixture of 
sulphur, sal ammoniac, and lime. Beguin orders one pound of sulphur, half 
a pound of quicklime, and four ounces of sal ammoniac. Boyle directs five 
ounces of sulphur, five ounces of sal ammoniac, and six ounces of quicklime. 
Later writers order one part of sulphur, two of sal ammoniac, and two, three, 
or four parts of slacked lime. Some employ in addition three parts of water 
in the receiver; but no water is mentioned in the original formulae of Beguin 
and Boyle. 

Liebig says it may be procured by shaking the hydrosulphate of ammonia with sulphur 
as long as the latter is dissolved. The clear liquor is then to be poured off the excess of 
sulphur. 

The composition of this liquor being doubtful, it is obvious that the 
explanation of the reactions which occur cannot be precise. At the com¬ 
mencement of the process ammonia is evolved. This arises from the mutual 
reaction of lime and sal ammoniac. NH 3 ,HCl + CaO=NII 3 -f CaCl + IIO. 
No ammonia is decomposed during the operation. The sulphur takes hydrogeu 
from the hydrochloric acid, and, with ammonia, forms the fuming liquor. 
The residue in the retort after the operation is a mixture of chloride of 
calcium, sulphuret of calcium, and sulphate of lime. L. Gmelin gives the 
following equation illustrative of the changes: 4CaO+3(NH 3 ,IIC1)-|-16S= 
3CaCl+CaO,S0 3 -f 3 (NH 3 ,HS 6 ). 

Properties. —An orange-yellow liquid, having an oily consistence. It 
fumes in the air and in oxygen gas, but not in hydrogen or nitrogen. This 
fuming property does not depend, as in the case of the strong mineral acids, 
on the attraction of atmospheric humidity, but on the oxidation of the volatile 
compound and the formation of hyposulphite of ammonia in the form of a 
fine dust. 

Characteristics. —It is characterised by its fuming property, by its odour 
(that of sulphuretted hydrogen and ammonia), and by its colour. The deeper 
its yellow colour, the better is its quality reckoned. When decomposed by 
excess of hydrochloric acid, it gives out sulphuretted hydrogen gas and lets 
fall a white precipitate of sulphur (see ante, p. 453). It is entirely volatilized 
by heat. 

Composition. —Its composition has not been very accurately ascertained. 
Berthollet 1 considered that it was a hydrosulphuret of ammonia with excess 
of ammonia, and Mr. Graham regards it as a protosulphuret of ammonium 

(NH+S). 

Gay-Lussac, 2 however, considered it to be a compound of hydrosulphate of 
ammonia with several atoms of sulphur, L. Gmelin says that it is perhaps a 

1 A,m. de Chimie, t. xxv. p. 244. 

2 Court de. Chimie, t. ii. 20mc Lejon, 1828. 
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watery mixture of hydrosulphate of ammonia and pentasulphuret of ammonium. 
Brande calls it persulphuret of ammonia. 

Effects. —Similar to those of bihydrosulphate of ammonia (see ante, p.453). 
Uses. —Beguin says that it is very useful for wounds and ulcers. E. Hoff¬ 
mann employed it in combination with rectified spirit of wine under the name 
of liquor antipodagricm. This consisted of one part of the fuming liquor 
and three parts of rectified spirit. He gave it in doses of thirty or forty drops 
as a powerful sudorific, and applied it, mixed with camphor, to the affected 
parts, and says that it relieved pain like a charm. 


33. Ammoniac Sulphas.—Sulphate of Ammonia. 

Formula NH’.SO^HO; or NH 4 0,S0 3 . Equivalent Weight G6. 

Sulphate of the oxide of ammonium,; Oxgsulphion of ammonium; Glauber's secret sal 
ammoniac {sat ammoniaeum secretim Glauberi ).—This salt is found native, in the neigh¬ 
bourhood of volcanoes, under the name of mascagninc. It is a constituent of soot from 
coals. It is usually obtained by dissolving hydrated sesquicarbonale of ammonia in diluted 
sulphuric acid to saturation, and evaporating so that crystals may form as the solution 
cools. In an impure state it is procured by saturating the ammoniaeal liquor of gas 
works or bone spirit with sulphuric acid; and the sulphate thus obt ained is used in the 
preparation of sal ammoniac. Sulphate of ammonia, when crystallized (NH : ',SO 3 ,2H0), 
contains two equivalents of water; of one of which it may be deprived by heat. Anhydrous 
sulphate of ammonia does not appear to exist; for when anhydrous sulphuric acid and 
ammoniaeal gas arc combined, a compound is formed in which neither sulphuric acid nor 
ammonia are evident to the usual tests. Its composition is supposed to be NH 2 ,SO- + HO; 
and it has been denominated mlfamide. Sulphate of ammonia was formerly employed as 
a stimulant, resolvent, and diuretic. Dose, .‘)j. to 5ss.—It serves for the preparation of 
sal ammoniac and sesquicarboiiate of ammonia (see ante, pp. 436 and 445). 

The spiritus cornu cerri rectifcatus, completely saturated with sulphuric acid, was 
ormcrly employed in medicine under the name of liquor anixii. 1 The dose was 60 drops. 


34. Ammoniac Nitras.—Nitrate of Ammonia. 

Formula Nff'.NCP.HO; or NIP,0,NO 6 . Equivalent Weight 80. 

Nitrate of the oxide of ammonium ; Nilrnm semivolatile; Nit rum flammans .—This salt 
is obtained by saturating diluted nitric acid with sesquicarbonate of ammonia, and evapo¬ 
rating so that crystals may form when the solution cools. If the solution be evaporated 
at a temperature below 100° F., large and beautiful six-sided prisms are obtained, terminated 
by six-sided pyramids {prismatic nitrate of ammonia). These crystals belong to the right 
prismatic system, and are isomorpbous with nitrate of potash. They consist of one 
equivalent nitric acid 54, one equivalent ammonia 17, and one equivalent water 9. If the 
solution be boiled down, fibrous crystals are obtained {fibrous nitrate of ammonia). When 
dried at 300° F., nitrate of ammonia assumes the form of a compact white mass {compact 
nitrate of ammonia). In doses not exceeding a scruple, this salt acts as a diuretic; and, 
according to the experiments of Wibmcr 2 made on himself, it reduces the frequency of the 
pulse and the animal heat, without affecting the head, chest, or stomach. It has been 
given in fevers and acute catarrhs, in doses of from one to two scruples. But it is rarely 
employed. 

It is the source from whence protoxide of nitrogen is obtained (see p. 405). As it 
generates considerable cold while dissolving in water, it is sometimes used to form a 
freezing mixture. Lastly, it is occasionally employed to promote the incineration of 
organic substances. 

1 lticblor’s Ausfuhrliehe Arzneimiitellehre , Bd. iv. p. 222. 

: Die Wirkung der ArzneimiUd and Gifte, Bd. i. S. 130, Munchen, 1831. 
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35. AMMONIAS ACETAS.—ACETATE OF AMMONIA. 

Formula NH 3 ,C 4 H 3 O s ,HO; or NHt.OjAcO 3 . Equivalent Weight 77. 

History. —A solution of this salt appears to have been first described in 
1732 by Boerhaave, who introduced it into the Materia Medica. It was 
subsequently employed by Minderer or Mindererus; and hence obtained one 
of its names, sjnritus seu liquor Mindereri. It is also termed aqua am¬ 
monia acetatis. 

Natural History. —Acetate of ammonia, or acetate of the oxide of 
ammonium, is, I believe, always an artificial compound. 

Preparation. —The London College directs liquor ammonia acetatis to 
be prepared with Sesquiearbonate of Ammonia jivss., or as much as may be 
sufficient, and Distilled Vinegar Oiv .; add the Sesquiearbonate of Ammonia 
to the Vinegar to saturation. 

The Edinburgh College orders “ Distilled Vinegar (from French Vinegar 
in preference) fjxxiv.; Carbonate [Sesqui] of Ammonia 3j.; mix them and 
dissolve the salt. If the solution has any bitterness, add by degrees a little 
distilled vinegar till that taste be removed. The density of the distilled 
vinegar should be T005, and that of Aqua Acetatis Ammonite l’Oll.” 

The Dublin College directs “ one part of Carbonate of Ammonia to be 
added gradually and with frequent agitation to as much distilled vinegar as 
may be requisite to saturate the ammonia—namely, about thirty parts. The 
saturation is to be determined by means of litmus.” 

In practice, diluted acetic acid is frequently substituted for distilled vinegar; and as 
the per ccntage strength of this acid, as found in commerce, is subject to considerable 
variation, so must be the strength of the solution of acetate of ammonia. To obviate this, 
it would have been better if the British Colleges had fixed absolutely the quantity of hydrated 
sesquiearbonate of ammonia which should be employed to yield a given number of fluid- 
ounces of the solution of acetate of ammonia. Apothecaries then would be at liberty to 
employ a stronger or a weaker acetic acid, without affecting the strength of the product. 1 

Every equivalent of hydrated sesquiearbonate of ammonia requires two equi¬ 
valents of anhydrous acetic acid to form a neutral compound, while three 
equivalents of carbonic acid gas are set free. 2NH 3 ,3C0 2 ,2H0 + 2Ac0 3 =2 
(NH 3 ,AcO,IIO) + 3C0 2 . 

Products. 

S eq. Carbonic Acid .. 66 

2 eq. Acetate Ammonia 154 
220 220 

Properties.— -When pure this liquid is colourless. Any tint, therefore, 
which the solution of the shops may have, is referable to impurities in either 
the vinegar or the sesquiearbonate. Filtering it through powdered animal 
charcoal will usually remove any yellow or brown colour which it may have. 
If quite neutral, it will affect neither turmeric nor litmus paper. It is better, 
however, to have a slight excess of acid present than of sesquiearbonate, for 

1 For some remarks on the different strengths'of this preparation in the different European 
pharmacopoeias, see Mohr, in the Berliniechet Jahrbmh fur die Pharmacie, Bd. xliii. S. 253, 
Berl. 1840. 


Materials. Composition. 

1 eq. Hydrated Sesquicar- f 3 e ' 1 ' Oarbonic Acid 66- 

bonate of Ammonia .. 1181 2 e? - •.. 18 1 

(2 cq. Ammonia _34 J-- 

3 eq. Acetic Acid. 103 - ---- 
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if the latter predominate, the solution is much more irritant; and if employed 
as a collyrium,. might produce inconvenient results. 

Characteristics. —It is totally dissipated by heat. With nitrate of silver 
it yields crystals [acetate of silver) soluble in water. When concentrated 
it evolves vapours of acetic acid on the addition of strong sulphuric acid, and 
gives out ammonia if potash or lime be mixed with it. With sesquichloride 
of iron it yields a red liquor [peracetate of iron). 

Composition. —By evaporating a saturated solution of acetate of ammonia 
under the exhausted receiver of the air-pump, and over sulphuric acid, crystals 
of the acetate are obtained. They are transparent oblique rhomboidal prisms, 
ami consist, according to Dr. Thomson, of 



Atoms. 

Eq. Wt. 

Per Cent. 

Acetic Acid. 

... 1 ... 

... 51 .... 

.. 38-931 

Ammonia. 

... 1 ... 

... 17 .... 

.. 12-977 

Water. 

... 7 ... 

... 63 .... 

.. 48-091 

Crystallized Acetate Ammonia... 

... 1 ... 

... 131 .... 

.. 99U99 


The quantity of dry or anhydrous acetate of ammonia contained in the 
solution kept in the shops, varies with the strength of the distilled vinegar. 
According to Mr. Phillips, 100 grs. of distilled vinegar contain 4 - 6 per cent, 
of acetic acid; and consequently 100 grains of liquor ammonia; acetatis, 
prepared from such vinegar, would be composed as follows :— 


Acetate of Ammonia (NII’AcO 3 ). G'0407 

Water . 93-9593 


Liquor Ammoni® Acetatis, Ph. L . 100 000 

Impurities. —This solution ought neither to be discoloured by the addition 
of hydrosulphurie acid, nor to throw down any precipitate by nitrate of silver 
or chloride of barium. These substances, therefore, may be employed to detect, 
respectively, metallic matter, hydrochloric acid or a chloride, and sulphuric 
acid. Pure acetate of ammonia occasions no precipitate with diacetatc or 
acetate of lead; but the liquor ammoniac acetatis of the shops usually does, 
owing to the presence of carbonic acid. It should be quite neutral to test 
paper. 

Physiological Effects. —In small doses this solution is regarded as a 
refrigerant: in large doses, diaphoretic, diuretic, and perhaps resolvent. 
These effects, however, are not very obvious. Wibmer 1 took it in moderate 
doses, yet did not observe any diaphoretic, diuretic, or purgative effects from 
it; but he experienced headache and disturbed digestion. I)r. Cullen 2 says, 
“ I have known four ounces of it taken at once, and soon after four ounces 
more, without any sensible effect.” The local operation of this solution is 
that of a mild stimulant. 

Uses. a. Internal .—It is employed in febrile and inflammatory diseases, 
mid forms a constituent of the ordinary saline draught. It is given in con¬ 
junction with nitrate of potash, or tartar emetic, and sometimes with camphor 


1 Die Wirkmig, &c. 

2 MateriasMedica. 
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and opium. When administered as a diaphoretic, its operation should be 
promoted by the use of tepid diluents and external warmth. Its diuretic 
effect is assisted by keeping the skin cool, and conjoining the spirit of nitric 
ether. 

ft. External .—Diluted with water it is sometimes employed as a discutient 
wash to inflamed and bruised parts. Mixed with six or seven times its, 
volume of rose-water, to which a drachm or two of tincture of opium may 
sometimes be added, it is employed as a collyrium in chronic ophthalmia. 

Administration. —It is given in doses of half a fluid ounce to two or 
three ounces eveiy five or six hours. 


36. Ammonias Citra*.—-Citrate of Ammonia. 

Formula 3NIF,C 12 H 5 O u ,3HO; or 3NiPO,Ci. Equivalent Weight 243. 

Neutral citrate of the oxide of ammonium.—A. solution of this salt is obtained by 
saturating lemon or lime juice, or a solution of citric acid, with scsquiearbonatc of am¬ 
monia. 201 grains of the ordinary commercial crystals of citric acid saturate 177 grains 
of hydrated sesquicarbonate of ammonia. But this neutral citrate cannot be obtained 
in the solid state; for by evaporation a portion of ammonia escapes, and an acid salt is 
produced, composed of 2NH 3 ,Cj s Il 5 O n ,2HO; or 2NlI 4 0,Ci. Brando states that a crys- 
tallizable salt, =NH 4 0,2H0,Ci, may also be obtained. Liquid citrate of ammonia is 
employed cither in the still or effervescent form as a cooling saline diaphoretic in febrile 
disorders. 


37. Ammonise Tartras.—Tartrate of Ammonia. 

Formula 2NIF,C S H 4 0'<>,2II0; or 2NH 4 0,T. Equivalent Weight 184. 

Neutral tartrate of the oxide of ammonium. —A solution of this salt is prepared by 
saturating 150 grs. of crystallized tartaric acid with 118 grs. of the hydrated sesqui- 
carbonatc of ammonia. It may be obtained in the form of prismatic crystals, 2NH 3 ,T,4HO; 
or 2NH 4 0,T,2H0. The effects and uses of tartrate of ammonia resemble those of the 
citrate. It is employed cither in the effervescent or still form. 

If the tartaric acid be in excess, a difficultly soluble crystalline precipitate of litartrate 
of ammonia, NH 3 ,T,2HO, or TvH 4 0,T,H0, is obtained. 


38. Ammonise Oxalaa. —Oxalate of Ammonia. 

Formula NIP,C 2 0 3 ,H0; or NH 4 0,0. Equivalent Weight 62. 

Oxalate of the oxide of ammonium. —In the Edinburgh Pharmacopoeia this salt is 
directed to be prepared as follows: Take Oxalic Acid, Jiv.; Carbonate [Sesquicarbonate j 
of Ammonia, Jviij.; Distilled Water, Oiv. Dissolve the carbonate in the water, add 
gradually the acid, boil, and concentrate sufficiently for crystals to form on cooling. The 
prismatic crystals thus formed consist of NH 3 ,C 2 Q\2HO; or NIFO.CXPjHO. By heat 
they suffer decomposition, and yield oxamide (oxalamide), composed of HN^CX) 2 . Oxalate 
of ammonia was introduced into the Edinburgh Pharmacopoeia as a test for calcareous solu¬ 
tions, with which it produoss a white precipitate#- (oxalate of lime), which is readily soluble in 



Atmospheric Air :—Definition ; Properties ; Composition. 459 

nitric acid, but is only moderately soluble in hydrochloric acid. It does not occasion any 
precipitate in the solutions of the magnesian salts; hence it is a valuable agent for sepa¬ 
rating lime front magnesia. According to the experiments of Drs. Christison and Coindet, 1 
it is but little inferior in the energy of its operation on the body to oxalic acid. Ninety 
grains, which contain thirty-six grains of oxalic acid, killed a strong cat in nine minutes. 
The symptoms were tetanus and coma. 


39. Aer.—Atmospheric Air. 

Although atmospheric air is not, strictly speaking, an article of the Materia Medica, 
yet its relations to life, health, and disease, are so manifold and important, and its agencies 
in pharmacy and materia medica so numerous, essential, and influential, that a work, like 
the present, in which constant reference is made to atmospheric air, can scarcely be con¬ 
sidered complete without some notice of this agent. 

1. Definition .—The atmosphere is that transparent elastic fluid which surrounds and 
encloses the earth with which it revolves. 

2. Extent .—There is reason to believe that it is of finite extent, 2 and that it reaches 
only to about forty-five miles from the surface of the earth. 

3. Physical properties .—Like other aeriform bodies, air is clastic, and is, therefore, 
compressible and expansible. When pure, it is odourless and tasteless. At (30° F. and 
30 in. bar., 100 cubic inches of pure dry atmospheric air weigh about 31 grs. troy.’ Its 
density at the same temperature and pressure is assumed as the standard of comparison 
for the densities of other gaseous or aeriform bodies; and its sp. gr., therefore, is said to 
be 1-000. 

As air has weight it must necessarily exert pressure, the amount of which is liable to 
variation. The mean pressure is assumed in England to be equal to a column of mercury 
of 30 English inches; in France to one of 70 centimetres, or 760 millimetres (=29-92 
English inches); and in Germany to one of 28 Paris inches (=29-83 English inches). 
As mercury at 60° F. is about 13-568 times as heavy as water, it follows that a column 
of 30 inches of mercury is equal to one of water of 30x13-508=407 inches (=33-92 
feet); and as a cubic inch of water at 60° weighs about 252'5 grs., it follows that the 
mean pressure of the air on each square inch of surface is equal to 252‘5 x 407 =14'681bs. 
avoirdupois (usually assumed to be 151bs.) 

The density and temperature of the atmosphere diminish with its elevation; but no 
constant relation is found to exist between altitude and either density or temperature. 
In a general way, however, it may be stated that for every 1000 feet of elevation the 
mercury falls one inch; and for every 100 yards of ascent the temperature falls 1° F. 

4. Composition .—Of the constituents of the atmosphere some are constant, others 
accidental. 

The constant components are oxygen, nitrogen, aqueous vapour, and carbonic acid. 
These gaseous or aeriform bodies are in a state of mixture, not of chemical combination. 
The relative proportion of oxygen and nitrogen to each other is extremely uniform, and 
is scarcely, if at all, influenced by season, wind, weather, country, altitude of the air, or 
even the salubrity of it. From the recent experiments of Dumas and Boussingault, 
Brunner and others, we may assume the composition of pure dry air to be as follows *:— 


1 Edinburgh Medical and Surgical Journal, vol. xix. p. 190. 

2 Wollaston, Phil. Trans, for 1822. 

3 The most accurate recent experiments on the weight of atmospheric air arc those of Pront 
(Report of the First and Second Meetings of the British Association, p. 566, 1833) and Regnanlt 
(Ann. de Chim. et de Phys. 3me ser. t. xiv. p. 211,1845). The following are the results of their 
observations:— 

Cub. In. Inches. At 32° F. At 00 " F. Authority. 

100 Air dry, and deprived of carbonic acid.. Bar. 30 .. 32 7958 grs. .. 31-0117 grs. .. Pbout. 

100 “ “ “ “ “ Bar. 29-92 .. 32-7046 grs.,.. 30-9407 gr*. .. Regnault. 

4 In 1841, Dumas and Boussingault (Ann. Chim. Phys. t. Ixxviii.) analysed the air of the 
Jardin des Plantes, at Paris, and on the same day Brunner examined Umt of Bern, and Martins and 
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By measure. By weight. 

Oxygen ......... 20‘8 . 23 

Nitrogen . 79'2 . 77 

Air dry, and deprived of carbonic acid. lOO'O . 100 


The proportion of carbonic acid and aqueous vapour is inconstant. Perhaps as an 
average we may assume that land air eontams s^th of its volume of carbonic acid gas. : 
The average proportion of aqueous vapour is more difficult to estimate, as the quantity is 
constantly fluctuating. It is more abundant with south and westerly winds than with 
north and easterly winds, and is greater in summer and hot weather. than in winter and 
cold weather. The following table was drawn up by the late Dr. Henry ;* it represents 
the supposed composition of the air and the pressure exerted by each ingredient in sup¬ 
porting the mercury of the barometer; and although possibly not quite accurate, is a 
close approximation to the truth:— 


Nitrogen . 

Oxygeu. 

Aqueous vapour 
Carbonic acid... 


By measure. 

By weight. 

Pressure in inches 
of mercury. 

... 77-5 .... 

. 75-55 .. 

. 23-36 

.. 21-0 .... 

. 23'32 .. 

. 018 

1-42 .... 

. 1-03 .. 

. 044 

... 0’08 .... 

. 010 .. 

. 002 

100-00 

100-00 

30 00 


The accidental constituents of the atmosphere may be regarded as adventitious or 
extraneous. Some of them are inorganic, others organic. 

The inorganic constituents arc derived from various sources. Some of them arc pro¬ 
ducts of electrical operations going on in the atmosphere; some are gases or vapours 
derived from particular localities of the earth or from operations on the surface of 
the earth; others'are finely-divided solid bodies raised by the wind from the earth’s 
surface, or volcanic dust projected into the atmosphere and suspended in the air. Many 
of them are detectable in the rain water which falls after long-continued drought, and 
have, therefore, been before alluded to (sec ante, p. 2S9). Ammonia, probably in the 
form of carbonate, may be detected in rain and snow water. It is derived from the de¬ 
composition of animal and vegetable nitrogenous principles. It is an important constituent 
of the atmosphere, on account of its being a source of the nitrogenous principles of plants. 
It exists in such minute proportion as to be inappreciable in the small amount of air 
usually submitted to analysis; but it may be detected by adding hydrochloric acid to the 
first portions of rain which falls after long-continued ary weather and evaporating, by 
which sal ammoniac is obtained. Traces of sulphuretted hydrogen are indicated by the 
tarnish of silver. Sulphurous and sulphuric acids are found in the air of London and 


Bravais that of the Faulhorn (about 8800 feet above the level of the sea). The results were as 
follows :— 


Per centage of oxygen. 


1841. 

Millimetres. 

Temp. 

Wind. 

Weather . 

Paris. 

Bern. 

Faul/torn. 

April 27.. 

... 759-5 ... 

73‘ , -4F. .. 

S 

.. Fine 

22-92 . 



April 28.. 

... 758-3 ... 

77° 

SR 

.. Fine 

23 06 . 



April 29.. 

... 757-6 ... 

80°-6 

NE 

.. Fine 

23-03 . 



May 29.. 

... 757-9 ... 

63°-32 .. 

N 

.. Bain 

2301 . 



July 20.. 

... 733-9 ... 

66°-2 

S 

,. Raiu 

23 00 . 

. 23-00 

... 22-96 

July 21.. 

... 752-0 ... 

58°-46 .. 

SW 

.. Fine 

23 00 . 

. 22-89 

... 23-09 

July 24... 

... 758-2 ... 

C4°-04 

NNW 

.. Cloudy ... 

23-08 . 

. 22-97 

... 22-91 

Aug. 7... 

... 





... 22-97 

Sept. 20... 

... 758-9 ... 

72-°68 .. 

N 

.. Fine 

23-07 . 



Sept. 22... 

... 751-2 ... 

69°-8 

SSW 

.. Cloudy ... 

28-89 . 



Mean quantity of oxygen in 10(^ parts by 
of carbonic acid. 

wegiht of dry air deprived j 

23-07 




1 Elements^)/ Experimental Chemistry, vol. i. p. 298, 1826. 
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other places where coal is consumed as fuel. Traces of sulphate of ammonia are also 
found. The small stellated spots sometimes seen on dirty windows consist of this salt 
(Braude). Hydrochloric acid or common salt is found in the vicinity of the sea. Nitric 
acid, and various alkaline, earthy, and metallic salts, have been detected in rain water (see 
ante, p. 289), and have been derived from the atmosphere. To these must be added 
finely-divided carbonaceous matter, which constitutes the dark colour of smoke from coal 
fires, and which is deposited under the popular name of “ blacks.” 

' Dr. Prout 1 has hinted at the possible diffusion of a compound of selenium, or of some 
active ingredient, like this, in the atmosphere as a cause of epidemic catarrh. In proof 
of the diffusion of some heavy matter through the air on the occasion of some epidemics, 
he states that on the 9th of February, 1832, the wind, which had previously been west, 
veered round to the east, the weight of the air suddenly appeared to rise above the usual 
standard, and at this time the first cases of epidemic cholera were reported in London; 
and he infers that the cholera was owing to the matter which thus produced the additional 
weight of the air. 2 

Organic matters of various kinds—some organised, others not—exist in the atmosphere. 
Nitrate of silver is employed as a test of their presence in rain and snow water (see ante, 
l>. 280); but there is no reason for assuming with Zimmermann (see ante, p. 289) that 
the organic matter of rain water, called by him pyrrhin, is of a peculiar kind. The various 
odorous emanations of animals and plants are ot‘ an organic nature. I have already had 
occasion to allude to miasma or malaria (see ante, p. 09), the chemical nature of which is 
at present unknown, as well as to other dangerous emanations (see ante, p. 102). 
Boussingault. 3 detected an organic carbonaceous matter in the air of a marshy meadow, 
and found OOOOl of hydrogen (he thinks as light earburetted hydrogen, or marsh gas, 
CIP) in the air of Pans. Mr. Graham 4 * contends that contagious matters are not volatile 
or truly vaporous, but “are highly organised particles of fixed matter, which may find its 
way into the atmosphere notwithstanding, like the pollen of flowers, and remain for a time 
suspended in it.” 

Minute microscopic organisms, both vegetable and animal, doubtless.exist in the atmo¬ 
sphere ; hut their presence has, in many instances, been assumed without evidence, either 
for the purpose of accounting lor the development of infusorial animals and cryptogamie 
plants, and of thereby obviating the necessity of admitting their spontaneous generation,— 
or for the purpose of accounting for the propagation of infections diseases. But the 
whole of this subject is enveloped in deep obscurity, and is, I am afraid, likely to remain so. 

5. Effects and uses. —1 must refer my readers to works on physiology for an account of 
the agency of the atmosphere in the annual and vegetable kingdoms. It will be sufficient, 
therefore, to observe tliat, with reference to the atmosphere, animals and plants are engaged 
in antagonistic operations: 


Vegetables 

Decompose carbonic acid. 
“ water. 

“ ammonia. 

Evolve oxygen. 


Animals 

Produce carbonic acid. 
“ water. 

“ ammonia. 
Absorb oxygen. 


It is obvious, from this table, that vegetables purify the atmosphere, while animals 
deteriorate it. 

1 have already (see ante, pn. f>8-71) noticed some of the circumstances which render 
the atmosphere of certain localities insalubrious. 

The dangerous and, in many cases, fatal effects of the entrance of air into the reins 6 do 
not require consideration in a work on Materia Mediea. 


1 Bridgewater Treatise (Chemistry and Meteorology), p. 350. 

2 Ibid.; also Report of the First and Second Meetings of the British Association, p. 566, 1833. 

3 Ann. Chim. et Plugs, lvii. 1834. 

4 Elements of | Chemistry, 2d edit. p. 336. 

6 On this subject consult Dr. M'Cormack’s Inaugural Dissertation on the Presence of Air in the 

Organs of Circulation, Edinb. 1837. Also a review of this work, as well as of the papers of 
Bonillaucl, Amussat, and Velpeau, on the same subject, in Dr. Forbes’! British and Foreign Medical 
Review, vol. vi. p. 456; likewise Chelius’s System of Surgery, by South, vol. ii. p. 856.—The 
subject has recently acquired additional interest ttom the death of a patient,, caused by air entering 
a vein, divided whilst inserting a seton in the neck {Bond. Med. Gas. Afpril 7, 1848, p. 608). 
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The important agency of the atmosphere in pharmaceutical operations is well known. 
By its aid artifieimheat and light are obtained. It is an exhaustless source of oxygen in 
numerous operations (as of calcination, roasting, acetification, &c.) It is the ultimate 
source from whence nitric acid is produced, for nitrification is effected by the oxidation of 
ammonia. To it we are indebted for the purest form of natural water (see ante, p. 289). 

Most of the deteriorations which time effects in medicinal agents are due to the 
destructive agency of the atmosphere; mainly to the influence of oxygen and aqueous 
vapour, and in part, also, to the presence of other bodies (see ante, p. 163). 

6. Purification and disinfection of the atmosphere. —The purification of the atmosphere 
is naturally effected in two ways—by the chemical changes which the air effects on the 
various substances thrown into it, and by the agency of the vegetable kingdom already 
alluded to. “The atmosphere,” says Mr. Graham, “contains within itself the means of 
its own purification, and slowly, but certainly, converts all organic substances exposed to 
it into simpler forms of matter, such as water, carbonic acid, nitric acid, and ammonia.” 

For the purpose of destroying putrescent effluvia, organic fetors, and miasmata, the 
agents called disinfectants or de-odorizers are employed. I have already had occasion to 
refer to the disinfecting powers of heat and of the class of chemical agents to which the 
denomination of disinfectants is usually applied (sec ante, p. 162). Of the gaseous dis¬ 
infectants Professor Graham thinks “that sulphurous acid gas (obtained by burning 
sulphur) is preferable, on speculative grounds, to chlorine. Ko agent checks more 
effectually the first development of animal or vegetable life. This it does by preventing 
oxidation. In the same manner it renders impossible the first step in putrefactive 
decomposition and fermentation. All animal odours and emanations are most immediately 
and effectively destroyed by it. The fetid odour from the boiling solution of cochineal 
(for instance), which is so persistent in dye-houses, is most completely removed by the 
admission of sulphurous acid vapour (T. Graham).” 


Order XI. COMPOUNDS OF POTASSIUM. 

40. Potassium.—Potassium. 

Symbol K. Equivalent Weight 39. 

Kalium; Basis of Potash. —Discovered by Davy on the 6th October, 1S07. Procured 
for commercial purposes by decomposing potash by carbon. It is a silvery-white metal 
of great lustre. Its sp. gr. is 0 86507. Its consistency is that of wax. Its vapour is 
green. It rapidly attracts oxygen from the air and from moisture, and takes fire when 
thrown on water. It is usually preserved in Persian naphtha. Flat discs of it may lie 
conveniently prepared by pressing a globule of the metal between two plates of glass, or 
between the fingers covered with naphtha. Potassium has been now and then employed 
as a cautery or moxa. Graefe 1 used it in four cases of gonalgia (pain in the knee), in two 
of which it proved successful; and Chevallier 2 (at the suggestion of Dumcril) proposed 
its use as a substitute for the actual cautery. Graefe placed it close to the skin, 
and set fire to it by a few drops of water. The surrounding parts were protected by 
a piece of pasteboard having a circular aperture, through which the potassium was applied. 
To circumscribe the effect a little more carefully, as well as to protect the operator from 
the sputtering of the burning metal, he subsequently employed a hollow brass cylinder, of 
about an inch in length and an inch in diameter, with a handle a foot long. The cylinder 
was introduced into the aperture of the pasteboard, and the potassium placed within it. 
When the combustion was over, the cylinder was removed, and the cauterised spot cleaned 
with lint. The skin confined within the cylinder was converted into a brownish-yellow 
eschar. Graefe thinks this mode of cauterization useful in poisoned wounds, as the bites 
of rabid animals. 


1 Dierbach’s Die neuesten Entdeckungen in der Materia Medica, ler Bd. p. 484, 1837. 

2 Joum. de Chime Medicate, Feb. 1845, p. 90.* 
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41. Potasaa.—Potash. 

Formula KO. Equivalent Weight 47. 

Synonymes.— Protoxide of Potassium; Kali; Vegetable Alkali. 

History. —Caustic alkaline solutions were probably known to the Greeks 
and Komans. We learn from Pliny 1 that soap was made in his time from 
tallow and wood-ashes; and -we may therefore conclude that some method was 
known of depriving the alkaline carbonate of its carbonic acid. Paulus 
ytOgineta 2 describes the method of making a caustic lixivium, as does, also, 
Geber. 3 Black, however, in the year 1756, first distinguished chemically the 
caustic alkalies from their carbonates. 

Natural History. —Potash in combination with acids is found in both 
kingdoms of nature. 

a. In the In-organised Kingdom. —Potash is found, in the mineral kingdom, in com¬ 
bination with sulphuric, nitric, silicic, and perhaps carbonic acids. As an ingredient of 
rocks, it is more abundant than soda. 

f). In the Organised Kingdom. —In organised beings, potash is met with in combi¬ 
nation with phosphoric, sulphuric, nitric, carbonic, and various organic acids. It occurs 
more abundantly in vegetables than in animals. 

Preparation. —Anhydrous potash is obtained by the oxidation of potassium, 
by the partial deoxidation of peroxide of potassium, or by heating one atom 
of hydrate of potash with one of potassium. K+KO,HO=2KO+H. 

Properties. —It is a hard, grey, brittle substance, fusible at a bright red 
heat, sp. gr. about 2’656, odourless, extremely caustic and alkaline. 

Characteristics. —A solution of potash or of a neutral potash salt is recog¬ 
nised by the following characters:—Solutions of the hydrosulphurets, ferro- 
cyanides, and carbonates, produce no precipitate with it. Solutions of tartaric 
(in excess), perchloric, and carbazotic acids, occasion crystalline precipitates 
of the bitartrate, perchlorate, and carbazotate of potash respectively. A solution 
of bichloride of platinum throws down a yellow precipitate (KCl,PtCl a ). 
Lastly, the potash salts communicate a violet tinge to the flame of alcohol. 

Free potash is distinguished from its salts by its communicating a green 
colour to the infusion of red cabbage or syrup of violets; by its reddening 
turmeric, and restoring the blue colour of litmus reddened by an acid; by its 
not effervescing on the addition of an acid; by its soapy feel ; by its solubility 
in alcohol; and by its dissolving alumintf. Anhydrous potash is more diffi¬ 
cultly fusible and harder, and is a worse conductor of electricity, than the 
hydrate of potash. 

Composition. —Pure anhydrous potash has the following composition:— 



Atoms. 

Eq. Wt. 

Per Cent. 

Berzelius. 

Davy. 

Gay Lussac and 
Thenard. 

Potassium. 

.. 1 ... 

... 89 ... 

... 82-98 ... 

... 88-0484 ... 

.... 85 . 

. 83-371 

Oxygen. 

,. 1 ... 

... 8 ... 

... 17-02 ... 

... 16-9516 ... 

.... 15 . 

. 16-629 

Potash, 

.. 1 ... 

.... 47 ... 

... 100-00 ... 

... 100-0000 ... 

.... 100 . 

. 100 000 


1 Hist. Nat. lib. xxviii. cap. 51 .• 

a Adams’s translation of Paulus jEgiirtta, vol. ii. p. 2C4, and vol. iii. p. 185. 
3 Invention of Verity , ch. iv. 
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Physiological Effects.— In considering the effects of potash, we have to 
notice its effects as a constituent of other substances, and also its effects when 
taken in the free state. 

1. Effects of potash as a constituent of other substances .—Potash and 
its basis potassium are essential constituents of the human body. They pre¬ 
ponderate in the juice of flesh and in the milk. It is obvious, therefore, that 
they are necessary ingredients of our food; and that, if they be deficient, or 
absent, nutrition will be imperfect. It follows, also, that for the cure of disorders 
resulting from the use of food deficient in potash, the administration of this 
alkali is requisite. 

Dr. Garrod 1 is of opinion that scurvy is produced by a deficiency of potash 
in the food ; and that, by the addition of potash (in the form of some salt) to 
their food, scorbutic patients will recover without the use of either succulent 
vegetables or milk, lie gives the following tabic of the amount of potash in 
several articles of food:— 


Table shewing the quantity of potash (KO) contained in one ounce avoirdupois ( = 7000 grs.) 
of the following alimentary substances. 



Grains of potash. 

Grains of potash. 

Baker’s best broad (City) .., 

. 0-250 

Salt beef boiled (slightly salted) . 

0-572 

Best bread (West-end). 

. 0-257 

Boiled mutton . 

0-637 

Home-made bread, ijrobablv containing 

Dutch chccsc . 

0-230 

potato Hour . 

. 0-202 

Boiled potatoc (large size). 

1-875 

Best white Hour . 

. o-ioo 

Raw potatoc (small). 

1-310 

Bran . 

. 0 009 

Boiled potatoc, without peel and well 


Bice. 

. 0 005 

done, water coutaiuing much potash... 

0-529 

Bice. 

. 0-011 

Onion (small) . 

0-333 

Oatmeal . 

. 0-054 

London milk (1 fluid ounce). 

0-309 

Split peas. 

. 0-529 

Orange (not ripe), including septa . 

0-075 

Itaw beef. 

. 0-599 

Lime-juice (1 fluid ounce). 

0-S52 

Salt beef raw . 

. 0-394 

Lemon-juice (1 fiuid ouuec). 

0-840 


The best antiscorbutics, therefore, according to Dr. Garrod, arc those which 
contain the largest amount of potash. These arc potatoes (especially when 
unpoolcd and not too much boiled), fruits (as oranges, lemons, limes, grapes, 
and gooseberries), ntilk, fresh meat, fresh vegetables (as cabbages, turnips, 
onions, garlic, and leaks), pickles, spruce beer, wort, malt liquors, and wines 
(especially the lighter kinds). Prom Dr. Garrod’s table it would appear that 
rice, oatmeal, and even wheat-flour, belong to what might be called scorbutic 
foods. Moreover it would appear that wheat-bread is superior to wheat-flour 
in the amount of potash which it contains,—a circumstance which probably 
depends on the use of potatoes and alum in its manufacture. 

According to Dr. Garrod, when the weekly amount of potash in the food 
amounted to 186 grs., the inmates of the Crcditon Union Workhouse remained 
healthy; but when, by the substitution of rice for potatoes, the weekly con¬ 
sumption of potash was reduced to 51 grains, scurvy broke, out. Dr. Garrod 
treated scurvy by giving daily from twelve to twenty grains of a salt of potash 
(bitartrate, acetate, carbonate, or phosphate) mixed with syrup and water. 

Dr. Garrod’s views arc interesting on account of their novelty, ingenuity, 
and importance. But it must be borne in mind that his statements or 
conclusions, on which this theory of scurvy mainly rests, require confirmation ; 


iftmthty Journal of Medical Science, Jan. 1848. 
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and that, should many of them be eventually established, it by no means follows 
that a deficiency of potash is *the sole cause of scurvy. Indeed, there is 
reason to believe that scurvy sometimes exfsts when.therc has been no want 
of this alkali in the food. It prevailed, for example, to a frightful extent, 
in 1822, in his Majesty’s ship Leander, despite the plentiful administration of 
large quantities of lemon juice, 1 which, according to Dr. Garrod, is rich in 
potash and is highly antiscorbutic. Salted meats in' the preparation of which 
nitre has been used ought to be antiscorbutic. 

In milk the salts of potash greatly preponderate over those of soda; and 
hence a plentiful supply of potash is one of the conditions necessary for the 
secretion of this fluid. In this sense potash may be said to belong to the 
galactophora , or milk-promoters. It is remarkable, however, that sulphate 
of potash has been reputed as a galactifuge, or milk-represser. 

The beneficial effects of the grape-cure ( cure de raisins) in the treatment 
of inflammatory dyspepsia and other maladies are probably in part due to the 
influence of the potash taken into the system. 

Of the ill effects produced by the long-continued use of large quantities of 
substances abounding in potash we have no positive evidence. 

2. Effects of free potash —By free potash is meant potash uneombined 
with acids. It includes, therefore, anhydrous potash, hydrate of potash, and 
solutions of caustic potash. Potash in the anhydrous state is not, however, „ 
employed in medicine; and our remarks, therefore, must apply to the two 
latter preparations. 

a. On Vegetables. —Caustic potash promptly destroys the parts of living 
plants with which it is placed in contact, and even in the dilute state kills 1 ’ 
haricots ( Phaseolus vulgaris) in a few hours. 2 , 

fi. On Animals generally. —It acts on animals generally as an energetic 
caustic poison. Orfila 3 found that, injected into the jugular vein of a dog, it 
coagulated the blood and caused speedy death. It is, however, remarkable 
that, when mixed with the blood out of the body, it not only does not coagulate 
it, but actually prevents its spontaneous coagulation. 

y. On Man. —In its local and remote action, potash partakes of the pro¬ 
perties of the alkalies generally, and which have been already noticed (see ante, 
pp. 94 and 176). Its local action is exceedingly energetic. It neutralizes-any ’ 
free acid in the part to which it is applied; decomposes whatever admcmiacal 
salts may be present, causing the evolution of ammoniacal gas; and dissolves 
fibrin, albumen, mucus, gelatine, &e. Hence, rubbed between the fingers, it 
corrodes and dissolves the epidermis, and thereby gives rise to a soapy feel. 
These phenomena are to «, certain extent comparable to those of* saponification. 
A.s, then, potash, like the other alkalies, forms soluble compounds with sub¬ 
stances which enter largely into the composition of the organised tissues, we 
can readily explain Orfila’s observation, that alkalies are, of all corrosive poisons, 
those which most frequently perforate the stomach; for the intestinal mucus 
readily dissolves in alkalies, wnereas it is coagulated by .acids; so that the former 
are much more quickly brought in contact with the living tissues. These resist, 
for a certain time, the chemical influence of the caustics; but the affinities 
being powerful, the vital properties soon cease to offer opposition—the part 
dies ( biolysis ) and the tissues are speedily dissolved ( morpholysis , see ante, 

——-—*■-; “* — 

1 See my Treatise on Food and Diet, p. 858. 

3 Marcet, in De Candolle, Pigs. Veget. 

* Toxicot. GenSr. 

2 H 


VOL. I. 



466 INORGANIC BODIES.— Potash. 

p. 95). Hence, if a large quantity of potasli be swallowed, the most violent 
symptoms are observed, though they are of the same general kind as when the 
mineral acids have .been taken (sec p. 358). Like other corrosives, it power¬ 
fully depresses the heart’s action (see p. 114). 

when liquor potassa) is taken in small doses, and properly diluted, it 
destroys the acidity of the contents of the stomach, which the recent in¬ 
vestigations of physiologists have shown to be essential to the digestion of 
albuminous substances., Hence the continual use of it is liable to prove inju¬ 
rious, by altering the chemical properties of the healthy ventricular secretion. 
Like other alkalies, it may perhaps aid the digestion and absorption of fatty 
substances (see ante, p. 177). 

In somewhat larger doses, it acts as a slight irritant, augments the secre¬ 
tions of the alimentary canal, becomes absorbed, and communicates an alka¬ 
line quality to ,the urine (see' ante, p. 177). Moreover, the modification thus 
produced in the quality of the renal secretion is accompanied by an increase 
in the quantity (see ante, p. 250). 

By continued use, potash acts as a liquefacient, resolvent, and impoverisher 
of the blood (see ante, pp. 175 and 177). 

Uses. —Caustic potash is employed for various purposes in medicine, the 
principal of which arc the following :— 

a. As an escharotic (see ante, p. 157).—Potassa fusa is sometimes used 
as a caustic, though its employment is not free from objection; for its great 
deliquescence occasions some difficulty in localizing its action. It may be 
employed for the production of an issue, and is used thus :—Apply to the 
part one or two layers of adhesive plaster, in the middle of wliich is an aper¬ 
ture of the exact size of the intended issue. Then moisten the potassa fusa, 
or the potassa cum calce, and rub it on the part until discolouration is 
observed. Wash, and apply a linseed-meal poultice; and when the eschar is 
detached, insert the pea. Issues, however, are speedily and more conveniently 
made by the lancet than by caustic. In bites by poisonous animals—as 
venomous serpents, mad dogs, &c., this escharotic may be used with advantage. 
Mr. Whateley 1 recommends the potassa fusa as the agent for arming caustic 
bougies to be applied in strictures of the urethra; but the practice appears so 
dangerous (particularly on account of the deliquescence and violent action of 
the caustic), that I believe it is now rarely, if ever, resorted to. There are 
many other eases in which this substance is employed as a caustic: for ex¬ 
ample, to destroy warts and fungoid growths of various kinds, and to open 
abscesses; but for the latter purpose the lancet is to be preferred. 

j 3 . As an antacid we resort to the liquor potassm in various affections of 
the digestive organs which are attended with an inordinate acidity of stomach, 
known by acid eructations, cardialgia, and other dyspeptic symptoms. It 
must, however, be evident, that the neutralization of acid is merely palliative. 
But the continued employment of alkalies frequently diminishes, temporarily, 
the tendency to acid secretion. Commonly it is found that the cases calling 
for their employment are those benefited by tonics, and hence they are usually 
given in some tonic infusion; as the infusion of calumba, or of gentian, or of 
quassia. Their beneficial effects are frequently manifested in those forms of 
dyspepsia which result from the use of spirituous liquors. 

y. To render themrine alkaline, T or to diminish its acidity .—In pre- 


1 An Improved Method of Treating Strictures of the Urethra, Lond. 1804. 
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ternatural acidity of urine, especially in lithic acid deposits, potash is used as 
an alterative lithic (see ante, p. 258). But in general I believe the carbonate 
or vegetable salts of the alkalies are preferable, in these cases, to the caustic 
alkalies; as they are equally effective in rendering the urine alkaline, and are 
less injurious to the digestive organs. The alkalies act as solvents for lithic 
acid, as the alkaline lithates are more soluble than the free acid. They also 
probably prevent the formation of this acid, or neutralize the free acid in the 
urine, which is the immediate cause of the precipitation of the lithic acid. As 
a lithonlytic, caustic potash has been exhibited both by the mouth and by in¬ 
jection into the bladder (sec ante, pp. 258 and 261). In all these eases care 
should be taken to avoid employing it when there is atiy tendency to the de¬ 
position of the phosphates. In the treatment of the lithic acid diathesis, it is 
to be remembered that the use of alkalies is, to a certain extent, a palliative 
mode of treatment, and that, to be successful, it should be conjoined with 
other means of cure. 

S. As an anti plastic, Uqnafacient, and resolvent (see p. 178).—For 
these purposes the alkaline carbonates are to be preferred to the caustic alkalies. 

e. As a resolvent and sorbifacient, induration and enlargement of the 
lymphatic and secreting glands, for example, in bronchoeele, mammary tumors, 
affections of the testicle, diseases of the mesenteric glands, induration of the 
liver and salivary glands, &c., liquor potassa; has been used with benefit. 
I have seen it remarkably beneficial in excessive enlargement of the lenticular 
or glandular papilla; at the base of the tongue. 

C. In syphilis and scrofula liquor potassm has been employed with ad¬ 
vantage. Some of the most obstinate and troublesome forms of the venereal 
disease frequently occur in scrofulous subjects, in whom mercury is not only 
useless, but absolutely prejudicial. In cases of this kind the liquor potassa;, 
taken in the compound decoction of sarsaparilla, is often very serviceable. In 
scrofula, the long-continued use of the caustic alkalies (as potash and ammonia) 
has been attended with remarkably beneficial effects. Caustic potash was 
most extensively employed by Mr. Brandish, 1 during many years, in the 
treatment of scrofula and other chronic diseases, and, according to his report, 
with singular success. It is, however, more successful in young than in old 
persons,—and in those of fair and light complexion than in the dark and 
the swarthy. 

V- Liquor potassa; is employed as a diuretic in dropsy, especially when 
this disease arises from glandular enlargements, or other causes likely to be 
relieved by alkaline remedies. 

$. In irritable conditions of the urinary oryans a combination of liquor 
potassie and opium will be frequently found • most beneficial, notwithstanding 
that alkalies are classed among the incompatibles of the latter substance. This 
combination I have also frequently found useful in allaying uterine irritation. 

*• In chronic shin diseases, especially psoriasis, pityriasis, and acne, the 
long-continued employment of liquor potassa; is sometimes attended with 
relief. In acne punctata, a weak alkaline solution (as jss. of liquor potassa; 
m a pint of soft water) is often employed, with the aid of a coarse towel and 
friction, to remove the thick sebaceous secretion from the follicles. 

k. In rheumatism, and gout, especially when attended with lithic acid 
deposits in the urine, liquor potassa; may be advantageously administered. 

Ohservaiums on the Use of Caustic Alkali in Scrofula and other Chronic Diseases, Load. 1811. 



468 


INORGANIC BODIES.— Potash. 


A. Tn chronic bronchitis with a very rough and viscid secretion, liquor 
potassse is used to diminish the viscidity of the mucus. 

g. Iu amenorrhma, potash has been employed as an emmenagogue. 

v. Sometimes a very dilute solution of potash has been used as a stimulating 
wash to ulcer!?. 

Antidotes.— (See ante, p. 161.) 

1. LIQUOR P0TASSA5, L. ; Potasses Aqua, E .; Potassee Causticm Aqua, 
D.; Solution of Potash; Water of Caustic Potash ; Aqua Kali puri; 
Lixivium Causticum, or Caustic Lye; Lixivium Saponarium, or Soap 
Boilers' Lye. —This is a solution of caustic potash. The history of the 
preparation of caustic alkaline solutions has already been given (see ante, 
p. 463). 

The London College orders of Carbonate of Potash, gxv.; lime, gviij.; Distilled Water, 
boiling, Cong. j. Dissolve the Carbonate of Potash iu half a gallon of the water. Sprinkle 
a little of the water upon the lime in an earthen vessel, and the lime being slacked, add 
the rest of the water. The liquors being immediately mixed together in a close vessel, 
shake them frequently until they are cold. Then set by [the mixture], that the carbonate 
of lime may subside. Lastly, keep the supernatant liquor, when poured off, in a well- 
stoppered green glass bottle. 

The 'Edinburgh College directs of Carbonate of Potash (dry), giv.; Lime recently burnt, 
gij.; Water, f gxlv. Let the lime he slaked, and converted into milk of lime, with seven 
fiuidounccs of the water. Dissolve the carbonate in the remaining thirty-eight lluid- 
ounces of water; boil the solution, and add to it the milk of lime in successive portions, 
about an eighth at a time,—boiling briskly for a few minutes after each addition. Pour 
the whole into a deep narrow glass vessel for twenty-four hours ; and then withdraw with 
a syphon the clear liquid, which should amount to at least thirty-five iluidounees, and 
ought to have a density of P072. 

The Dublin College employs of Carbonate of Potash, from Potashes of Commerce; Fresh 
burnt Lime, of each, two parts; Water, fifteen parts. [The process is not essentially 
different from that of the London College, j The sp. gr. of this product is 1'080. 

In all these processes, the lime abstracts carbonic acid from the carbonate 
of potash, forming carbonate of lime, and the potash thus set free dissolves in 
the water : K0,C0 2 +CaO=KO+CaO,C0 2 . 

Materials. 

1 eq. Carbonate Potash 69 \\ carbonic'Acid 22 
1 eq. Lime . 28- 

. 97 97 

As more lime is usually employed than is sufficient to saturate the carbonic 
acid of the carbonate of potash, a portion of lime remains in solution. This 
may be got rid of by the addition of a solution of carbonate of potash as long 
as a precipitate forms. 

The liquid should be decanted or drawn off by a syphon. Filters arc 
objectionable, as the potash decomposes and partially dissolves them. Cotton 
and linen are less acted on by it than paper or woollen cloth, which are readily 
decomposed by it. The air must be excluded as much as possible during the 
process of filtration, as the liquor abstracts carbonic acid from the air. 

The ebullition directed to be employed by the Edinburgh College has three 
advantages: it accelerates the chemical changes ; it augments the density, 
and thereby promotes the subsidence of the carbonate of lime; and, lastly, it 
yields a purer product, as it effects the* separation of the silica usually con¬ 
tained in the carbonate of potash, by giving rise to an insoluble combination 
of silica with lime and potash. But on the large scale, the inconvenience. 


Products. 

1 cq. Potash. 47 

1 eq. Carbonate Lime 60 






Liquor Potass.*. 


expense, and danger attending the ebullition of considerable quantities of 
liquor potass®, more than counterbalances, in ordinary cases, the advantages 
above mentioned. 

Liquor potass® is a limpid, colourless, transparent, inodorous liquid, having 
an acrid taste. Prepared according to the London Pharmacopeia, its sp. gr. 
is 1-063; according to the Edinburgh Pharmacopoeia, 1 - 072 ; Wnffe, according 
to the Dublin College, it is 1 080. It has a soapy feel when rubbed between 
the lingers, and reddens yellow turmeric paper. It strongly attracts carbonic 
acid from the atmosphere, and, therefore, should be kept in closed vessels. It 
corrodes flint glass, and on that account should be preserved in green glass 
bottles. 

If the carbonate of potash (2K0,2C0 2 ,3H0) used in the preparation of 
liquor potass® (Ph. Loud.) were absolutely pure, this solution would contain 
5 - 537 pur cent, of anhydrous potash, hut the commercial carbonate is never 
quite free from impurity, and, therefore, the. actual strength of the liquor is 
somewhat below this. If we assume that the relative portions of potash and 
water were I atom potash and 90 atoms water, the composition would be as 
follows:— 

Atoms. E<j. in. I’cr Cmtage. 

Potash. 1 47 5-484 

Water . 90 810 94-51G 

Liquor potassie. 1 857 TOO'OOO 

It usually contains a small quantity of carbonate of potash, wliich may be 
detected by lime water, which renders the liquid turbid, or bv a diluted mineral 
(sulphuric or nitric) acid, which causes effervescence. Liquor potass® is, 
however, rarely so pure as to stand the test of lime-water. But it should not 
effervesce when added to diluted nitric acid. The presence of a very small 
quantity of alkaline carbonate is unobjectionable: nay, it is advantageous, by 
preventing any lime being held in solution. When pure liquor potass® has 
been saturated with diluted nitric acid, it gives no precipitate on the addition 
of carbonate of soda, chloride of barium, or nitrate of silver: if the first cause 
a precipitate, it would indicate some earthy or metallic impregnation; if there 
be a precipitate insoluble in nitric acid with the second, we infer the presence of 
a sulphate; and lastly, if the third occasion a precipitate soluble hi ammonia, 
but insoluble in nitric acid, a chloride is present. 

The effects and uses of this liquid have been above described. The dose 
of it is ten drops, gradually increased to the extent of a fluidrachm, or even 
more, carefully watching its effects. It may be conveniently exhibited in the 
infusion of orange-peel. With infusion of lemon-peel caustic potash forms a 
gelatinizing mixture (see Citrus Limonum). Table beer completely disguises 
the nauseous flavour of the alkali, but the vegetable acid of the beer partly 
neutralizes the alkali. V eal broth is another liquid for its admin [station. Dr. 
Cliittink's nostrum for the stone is said to be a solution of alkali in veal broth. 

Bhandish’s Alkaline Solution.—T ake of best American Pearlaslies, lbvj.; Quick¬ 
lime, fresh prepared; Woodaskos (from the Ash), of each Ibij.; Boiling Water, Cong. vj. 
Add first the lime, then the pearlaslies, and afterwards the woodashes, to the boiling 
water; then mix. In twenty-four Hours the clear liquor njay be drawn off.—In this 
process the lime decomposes the carbonate of potash contained' in pearlaslies and wood- 
ashes, and combines with the carbonic acic^ setting free the potash. The liquid, there¬ 
fore, is a solution of caustic potash contaminated with some sellable alkaline salts (sulphate , 
of potash and chloride of potassium). The solution is stronger than the officinal liquor 
potatsee, but is liable to vary in strength, in consequence of the varying quality of the 
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ashe* used.—Dose, according to Mr. Brandish, for an adult, is three (or even four) tea¬ 
spoonfuls ; for children, of from four to six years of age, one small teaspoonful; from six 
to eight years, a teaspoonful and a half; from eight to fifteen, two teaspoonfuls; and 
from fifteen to eighteen years, two teaspoonfuls and a half. The dose is to be taken twice 
daily, between breakfast and dinner and at bed-time, in fresh small beer or ale. A drop 
or two of oil of juniper covers the saponaceous taste, and gives a grateful smell. A 
generous regimen, and a careful avoidance of acids, were employed by Mr. Brandish, in 
conjunction with the alkaline liquor. In scrofulous tumours, mercurial ointment was 
rubbed in. 

2. POTlSSdE HYDRAS, Ph. L. ; Potassa, Ph. Ed. ; Potassa Caustica, Ph. 
Dub.; Potassa fusa; Kali pur urn ; Lapis infer nalis vel scpticus ; 
Cauterium potentiate. —All the British Colleges give directions for the pre¬ 
paration of hydrate of potash. 

The London College orders, of Solution of Potash, a gallon. Evaporate the water in a 
clean iron vessel over the fire, until the ebullition being finished, the Hydrate of Potash 
liquefies: pour this into proper moulds. 

The Edinburgh College directs any convenient quantity of Aqua Potass® to be evaporated 
in a clean and covered' iron vessel, increasing gradually the heat till an oily-looking fluid 
remains, a drop of which, when removed on a rod, becomes hard on cooling: then pour 
out the liquid upon a bright iron plate, and as soon as it solidifies break it quickly, and 
put it into glass bottles secured with glass stoppers. 

The process of the Dublin College is essentially the same as that of the Edinburgh 
College, except that the evaporation is to he effected in vessels of silver or iron, and the 
liquefied potash is to be poured out on a plate of silver or iron. 

“ During the preparation of the hydrate of potash, a solution of the potash 
becomes peroxide of potassium; but the additional oxygen thus acquired is 
expelled in the gaseous state during solution in water”— (K. Phillips.) 

The solid hydrate of potash of the shops, commonly called potassa fusa, 
is usually found in the shops in sticks {potassa fusa in baculis). It is 
in general more or less coloured (brownish, greyish, or bluish), and not com¬ 
pletely soluble in water and alcohol, in consequence of the presence of foreign 
matters. Pure hydrate of potash, however, is white, and dissolves in both 
water and alcohol. During its solution in water, heat is evolved. Its solubility 
in alcohol enables us to separate it from the carbonate and bicarbonate of 
potash, both of which are insoluble in this liquid. When purified by solution 
in alcohol, it constitutes th c potassa a I'alcool of the Trench writers. It has 
a strong affinity for both water and carbonic acid, which it rapidly attracts 
from the atmosphere, and in consequence becomes liquid. At a low red heat 
it fuses, and at a higher temperature is volatilized. It is odourless, but has 
a caustic, urinous taste. It rapidly decomposes organic substances. It 
possesses the properties of an alkali in an eminent degree. 

Its composition is as follows:— 



Atoms. 

Eq. m. 

Per Cent. 

Berzelius. 

Potash . 

.... 1 .. 

.... 47 ... 

... 83 93 . 

. 84 

Water .. 

... 1 ... 

... 9 ... 

... 16 07 . 

. 16 

Hydrate of Potash... 

... 1 ... 

... 56 ... 

... 10000 . 

. 100 


Potassa fusa of the shops contains various impurities, such as sesquioxide 
of iron, oxide of manganese, carbonate of potash, and silica. These, however, 
do not materially affectlts medicinal value. 

“Boiling water commonly leaves oxide of ijon undissolved, which should not exceed 
1'25 per cent.: the solution neutralized with nitric acid gives a faint precipitate with a 
solution of nitrate of baryta, and more with solution of nitrate of silver, owing to the 
presence of impurities.”— Ph. Ed. 
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The nitrate of baryta detects sulphates, while nitrate of silver is a test for 
chlorides. 

Hydrate of potash is exclusively employed as an escharotic. Por some 
purposes its deliquescent property renders it inferior to nitrate of silver. 

3. POTASSA CUM CALCE, L. E.; Potassa Caustica cum Calce, D.; 
Causticum commune fortius; Potash with lime. —It is sometimes called 
by continental writers Pasta escharotica Londinertsis. A compound of 
potash and lime was used as a caustic by the Greeks under the name of 
TrpioTotrraKTov. 1 It was probably identical with calx liquefacta vulqo colata 
of Cselius Aurelianus. 2 

The following are the directions for preparing potassa cum calce. 

According to the London, College, Hydrate of Potiish, and Lime, of each an ounce, are 
to ho rubbed together, and kept in a well-stoppered vessel. 

The Edinburgh College directs, that any convenient quantity of Aqua Potassa; be evapo¬ 
rated in a clean covered iron vessel to one third of its volume ; add slacked lime till the 
lluid has the consistence of iimi pulp: preserve the product in oarefully-coverod vessels. 

The process of the Dublin College is similar to that of the Edinburgh College. 

By admixture with lime, hydrate of potash is rendered less deliquescent. 
Potassa cum calce is employed as an escharotic in the same cases as potassa 
i'usa. When used, it is made into a paste with rectified spirit, and applied to 
the part to be cauterized. 

The jmlris causticus scu escharoticus Vienncnsis is composed of five 
parts of fused potash and six parts of caustic lime. 


42. POTASSiE CARBONATES.-CARBONATES OF 

POTASH. 

History. —Two compounds of potash aud carbonic acid are well known, 
and are employed in medicine. They are— 


1. The Monocarbonate, or neutral carbonate of potash. K0,C0 2 . 

2. The Bicarbonate of l’otash... KO,2C0 3 . 


A third, or sesquicarbonate, has been described, but its existence is proble¬ 
matical. 

The monocarbonate was known to the ancients, though the real distinction 
between it and caustic potash was first explained by Dr. Black, in 1756. The 
bicarbonate was first obtained in 1757. 

Effects.— The general effects of the carbonates of potash are similar to, 
though milder than, those of caustic potash; and they are milder in propor¬ 
tion to the quantity of carbonic acid which they contain. 


1. Potassse Monocarbonas.—Neutral Carbonate of Potash. 

Formula K0,C0 2 . Equivalent Weight 69. 

History. —It is probable that the ancient Greeks, # Romans, and Egyptians, 

1 Pmilus vEginela. Adams's translation, vol. f. pp. 414 and 428; vijl. ii. p. 265; vol. iii. p. 185. 

2 Morb. Chon. lib. v. cap. i. p. 554, ed. .1. C. Amman, Amstel. 1722. 
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werq acquainted with this salt. Pliny 1 describes some of the uses of wood- 
ashes, and mentions a lye of them ( cinis lixivius). For a long period 
carbonate of potash was confounded with carbonate of soda. Geber, 2 in the 
eighth century, describes the method of procuring' it by the combustion of 
tartar. 

Synonymbs. —In chemical and pharmaceutical works it is usually called 
carbonate of potash (potasses car bonus, L. E. D.) j but until very recently 
it was generally termed subcarbonate of potash (potasses subcarbonas). 
It was formerly called mild fixed vegetable alkali or prepared kali (kali 
preparation). According to the source from which it was obtained, or the 
mode of procuring it, it has had the various names of salt of tartar (sal 
tartan), salt of wormwood (sal absinthii), salt of broom (sal genista), 
fixed nitre (nit rum fixum), white flux (fluxus albus), &c. 

Natural History. —Reuss 3 found carbonate of potash in the waters of 
the Wuissokow and in the chalybeate of Twer. 

It is fottned, during the combustion of inland plants, by the decomposition of the 
vegetable salts of potash (the acetate, the malate, and the oxalate, but principally the 
first). Hence it is procured in great abundance from wood-ashes. In some few cases it 
has been supposed to exist ready formed in plants, as in a fern referred to by Mr. I’aikes, 4 
the expressed juice of which is employed by the poor weavers of Yorkshire in the cleansing 
of cloth at the fulling mills. 

Preparation, a. or Potaahes and peariashes; (Potassa irnpura, Ph. L.; 
Lixivus cinis, Ph. D.)—These are obtained from wood-ashes (cineres vege- 
tabilium seu cineres e lignis combustis), which are procured by*buming 
wood piled in heaps on the ground, sheltered from the wind, or in pits. 5 
The soluble constituents of the ashes are carbonate, sulphate, phosphate, 
and silicate of potash, and chlorides of potassium and sodium. The 
insoluble constituents are carbonate and subphosphate of lime, alumina, 
silica, the oxides of iron and manganese, and a dark carbonaceous matter. 
In America the ashes .are lixiviated in barrels with lime, and the solution eva¬ 
porated in large iron pots or kettles, until the mass has become of a black 
colour and of the consistence of brown sugar. In this state it is called by 
the American manufacturers black salts (cineres clavellati crudi). The 
dark colour is said by Dumas to be owing to ulrnate of potash. 

To convert this substance into the potashes of commerce (cineres clavellati 
calcinati ), it is heated for several hours, until the fusion is complete, and 
the liquid becomes quiescent. It is then transferred by large iron ladles into 
iron pots, where it congeals in cakes. These are broken up, packed in tight 
barrels, and constitute the potashes of commerce. Its colour varies somewhat, 
but it is usually reddish, in consequence of the presence of sesquioxide of iron. 

To make the substance called pearlash, the mass called black salts, instead 
of being fused, is transferred from the kettles to a large oven-shaped furnace, 
constructed so that the flame is made to play over the alkaline mass, which 
in the meantime is stirred by means of an iron rod. The ignition is in this 


1 Hut. Nat. lib. xiv. and xxviii. 

3 Invent, of Verity, ch. iv. ^ 

3 Gairdner, On Mineral Springs, p. 18. 

4 Chemical Essays, vol. ii. p. 17. 

5 For an account of the preparation and composition of wood-ashes, see Berthier, Traite des Essais, 
t. ler, p. 250, Paris, 1834. 
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way continued until tlie combustible impurities are burnt out, and the mass, 
from being black, becomes dirty bluish-white: this is pearlash. 1 The 
colouring matter is probably mahganesiate of potash. 

The following table -shows the composition of various' kinds of potash and 
pearlash according to Vauquelin 2 :— 


Kinds of Potash. 

Caustic 
Hydrate of 
Potash. 

Sulphate 

of 

Potash. 

Chloride 

of 

Potassium. 

Insoluble 

Residue. 

Carbonic 
Acid and 
Water. 

American Potash . 

857 

154 

20 

2 

119 

Russian Potash. 

■ 772 

65 

• 5 

56 

254 

American Pearlash . 

754 

80 

4 

6 

808 

Potash of Treves. 

720 

165 

44 

24 

199 

Dantzic Potash. 

603 ' 

152 

14 

79 

304 

Potash of Vosges . 

444 

148 

510 

34 

16 


In this table it will be observed that the American potash contains the 
largest quantity of caustic potash : this arises, probably, from the use of lime 
in its manufacture. 

Pearlash contains more carbonate of potash than potashes : this must arise 
from the absorption of carbonic acid during its preparation. 3 The potash and 
pearlash employed in this country are principally imported from the British 
North American colonies, from Russia, and from the United States of America. 

0. Of Refined Potashes ; Potassee Carbonas, L. E.; Potashes, E.; 
Potassee Carbonas e Lixivo Cinere, D.—The London and Dublin Colleges 
give directions for the preparation of this substance. 

The Jjondon College orders of impure Carbonate of Potash, lbij.; Distilled Water, Oiss. 
Dissolve the impure Carbonate of Potash in the water, and strain; then pour it into a 
proper vessel, and evaporate the water, that the liquor may thicken ; afterwards stir it 
constantly with a spatula until the salt concretes. 

The Edinburgh College merely states that this preparation is “ Carbonate of Potash not 
quite pure, obtained by lixiviating, evaporating, and granulating by fusion and refrigeration 
the potashes of commerce.” 

The Dublin College directs of Potashes, in coarse powder, of Cold Watcr, of each, one 
part. Mix, by rubbing them together, and macerate during a week in any open vessel, 
occasionally shaking the mixture. Then filter the lixivium, and let it evaporate to dryness 
in a perfectly clean silver or iron vessel. Towards the end of the evaporation let the saline 
mass be continually stirred with an iron rod. Thus reduced to a coarse powder, let it be 
laid by in close vessels. If the potashes be not sufficiently pure, before they are dissolved, 
let them be roasted in a crucible until they become white. 

By the above proceedings the earthy impurities, insoluble in water, are got 
rid of. ■ 

y. Of Pore Carbonate of Potash; Potasses Carbonas purtim, E.; Potassee 
Carbonas e Tartari Crystallis, D.—All the British Colleges give directions 
for the preparation of this substance. 

The London College states that Carbonate of Potash may be prepared more pure [than 
the carbonate above referred to] from the crystals of Bicarbonate of Potash, heated to 
redness. 


| United Slates Dispensatory. 

* Ann. de Chim. xl. 273. 

3 Tor the mode of estimating the quantity ofhlkali present, see Mr. ^’araday’s Chemical Manipu¬ 
lation, art. Alkalimetry; also Braude’s Manual of Chemistry, 5th edit. 
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The Edinburgh College observes, that Pure Carbonate of Potash may be most readily 
obtained by heating crystallized Bicarbonate of Potash to redness in a crucible, but more 
cheaply by dissolving'Bitartrate of Potash in thirty parts of boiling water, separating and 
washing the crystals which form on cooling; heating these in a loosely-covered crucible 
to redness so long as fumes are discharged; breaking down the mass and roasting it in 
an open crucible for two hours, with occasional stirring, lixiviating the product with 
distilled water, filtering the solution thus obtained, evaporating the solution to dryness, 
granulating the salt towards the close by brisk agitation, and heating the granular salt 
nearly to redness. The product of either process must be kept in well-closea vessels. 

The process of the Dublin College is as follows:—'Pule of Crystals of Tartar any required 
quantity; heat them to redness in a silver crucible lightly covered, until they cease to 
emit vapours. Let the residue be reduced to a coarse powder, and roasted in the same 
crucible without a cover, with frequent stirring, during two hours : then boil it with twice 
its weight of water during a. quarter of an hour, and after the requisite subsidence pour off 
the clear liquor. Let this be done three times. Filter the mixed washings, mid let them 
evaporate in a silver vessel. Let the residual salt, whilst becoming dry, be reduced by 
frequent stirrings to a granular form; then let it be heated to an obscure red. Before it 
has perfectly cooled take it from the vessel, and preserve it in wcll-stoppered bottles. 

When bicarbonate of potash is submitted to a low red heat it loses half its 
carbonic acid, and is converted into the carbonate. 

When bitartrate is ignited, various volatile substances are evolved, and the 
residue in the crucible is a mixture of charcoal and carbonate of potash, and 
is denominated black flux [fluxus niger). “ If made with raw tartar," which 
contains nitrogen, it is contaminated with bicyanide of potassium” (Turner). 
By roasting, the charcoal is burnt olf, and nearly pure carbonate of potash is 
obtained from the residue by lixiviation. The carbonate thus produced is 
called salt of tartar (sal tar lari). 

By deflagrating a mixture of equal parts of bitartratc of potash and nitrate 
of potash we obtain carbonate of potash contaminated with hyponitrate and 
even with some undecomposed nitrate of potash. The residue is called white 
flux (fluxus albas). 

By deflagrating a mixture of nitre and charcoal wc obtain what is called 
fixed nitre (nitrum fixum). 

The high price of pcarlash has occasionally led to the manufacture of car¬ 
bonate of potash from sal enixum (bisulphate of potash), by heating it in a 
reverberatory furnace with charcoal. This yields a sulphuret of potassium, 
in consequence of the carbon deoxidizing the bisulphatc. By roasting, this 
sulphuret is decomposed, and converted into carbonate of potash; the sulphur 
being dissipated, and the potassium combining with oxygen and carbonic acid. 

Properties.— Carbonate of potash is usually kept, in the shops, in a 
granular condition, on account of the difficulty of crystallizing it. In this 
state it is commonly denominated subcarbonate of potash (potassm mbcar- 
bonas) or salt of tartar (sal tartari; sal absinlhii; kali praparatum). 
It is white, inodorous, and strongly alkaline to the teste. It reacts powerfully 
as an alkali on turmeric. It changes the red colour of the sulphate of red cab¬ 
bage to a blue, and restores the blue colour of reddened litmus. It is fusible 
at a red heat; has a strong affinity for water, so that by exposure to the air 
it attracts water and becomes liquid, forming, the oleum tartari per dcliquium. 
It is insoluble in alcohol, but is very soluble in water. 

Pure carbonate of pdtash may, though with some difficulty, be crystallized 
from its aqueous solution. The crystals are rhombic Octahedrons, and belong 
to4he right prismatic «y stem (see ante,' pp. 141-2). 
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Characteristics .—It is known to be a carbonate by its effervescing with 
the strong acids, and by a solution of it causing a white precipitate (soluble 
in acetic acid) with lime water or with chloride of barium (see the tests for 
the carbonates, p. 318). That it is a potash salt is determined by the tests 
for potash already mentioned (see ante, p. 463). From the bicarbonate of 

! >otash it is distinguished by a solution of bichloride of mercury causing a 
>rick-red precipitate. The presence of chloride of sodium checks or prevents 
the formation of this precipitate. Sulphate of magnesia produces a white 
precipitate with the carbonate of potash, and not with the bicarbonate. This 
test, however, will not recognize the carbonate when mixed with a large 
quantity of bicarbonate. 

Composition.— Pure anhydrous carbonate of potash has the following 
composition:— 


Potash . 

Carbonic Acid. 

Atoms. 

.. 1 .. 
.. 1 .. 

Hq, Weight. 

.... w ... 
.... 22 ... 

Ter Cent. 

... 08-12 .. 
... 31-88 .. 

Vamptelin. 

.... C7 . 

.... 33 . 

ITre. 

.. 68-6 
. 31-4 

Neutral Carbonate of Potash . 

.. 1 .. 

.... 09 ... 

... 100-00 .. 

.... 100 . 

. 100-0 


According to Mr. Phillips 1 the granulated carbonate of potash of the shops 
contains about 16 per cent, of water, which it loses when heated to redness. 
The crystallized salt contains two atoms of water. 

At. E.Wt. P.ct. Phillips. At. E.Wl. P.C. Phillips. 


Carbonate of Potash. 1 .. 69 .. 83*64 .. 84 Carbonate of Potash.1.. 69 .. 79 31 .. 79 

Water. 1$.. 13*5.. 16.36.. If. Water. 2.. 18.. 20*69 .. 21 


Granulated Curb, of Potash 1 .. 82*5.. 100*00 .. 100 | Crystallized Garb, of Potash l.. 87 ..100*00 .. 100 

In this table I have assumed the granulated carbonate o’f potash to be 
pure, which the salt of commerce never is. 

Impurities. —The ordinary impurities in this salt arc water, silicic acid, 
the chlorides and sulphates. The first is detected by the loss of weight 
which the salt suffers by heat; the second is recognised by supersaturating 
with hydrochloric acid, evaporating, and igniting the residue: the silicic acid 
is insoluble in water. The other impurities are detected by supersaturating 
the salt with nitric acid : if the resulting solution give a white precipitate 
with nitrate of silver, the presence of a chloride is to be inferred; if it produce 
a white precipitate with cldoride of barium a sulphate is present. Other 
impurities mentioned by L. Gmelin arc phosphate of potash, nitrate or hypo- 
nitrite of potash, cyanide of potassium, soda, and carbonate of lime. To 
detect the phosphate, boil with excess of hydrochloric acid to expel all the 
carbonic acid: then add some chloride of calcium and excess of caustic am¬ 
monia : a flocculent precipitate of phosphate of lime is formed. If nitrate or 
hyponitrite be present, dissolve in oil of vitriol and add a solution of sulphates 
of iron, when a reddening is perceived (see ante, pp. 356 and 412). 
Cyanide of potassium is detected by adding a solution of the mixed sulphate 
of irou and then hydrochloric acid : prussian bine is formed. To detect soda, 
saturate with acetic acid, evaporate to dryness, dissolve the residue in spirit 
of wine, and precipitate the potash by bichloride of platinum : add sulphuric 
acid to the filtered liquor and evaporate, and ignite the residue: then treat with 

~ " . ■ ~ 

1 Tran station of Hit T’harmacopa’ia, ]>. 284, 4th edit. 1841. 




















476 INORGANIC BODIES. —Neutral Carbonate of Potash. 


water, evaporate the solution thus obtained, and by cooling easily recognised 
crystals of sulphate of soda are obtained. Some carbonate of lime is held in 
solution by carbonate of potash, but by long standing it deposits. To detect 
it, saturate with acetic acid and then add oxalic acid, a white precipitate of 
oxalate of lime is obtained. 

The London College states the following to be the characters of good 
carbonate of potash :— 

Almost entirely dissolved by water; in an open vessel it spontaneously liquefies. It 
changes the colour of turmeric brown. When supersaturated with nitric acid, neither 
carbonate, of soda nor chloride of barium throws down any thing, and nitrate of silver but 
little. 100 parts lose 16 of water by a strong heat; and the same quantity loses 26 - 3 
parts of carbonic acid on the addition of dilute sulphuric acid. 

The Edinburgh College states, that 

“ 100 grains [of commercial carbonate of potash] lose not more than 20 on exposure 
to a red heat: and, when dissolved and supersaturated by pure nitric acid, the solution 
gives a faint haze with solution of nitrate of baryta, and is entirely precipitated by 100 
minims of solution of nitrate of silver.”— PA. lid. 

Pure Carbonate of Potash “ does not lose weight at a low red heat: and a solution 
supersaturated with pure nitric acid is precipitated cither faintly, or not at all, by solution 
of nitrate of baryta or nitrale of silver.” 

Physiological Effects. —Its effects are in quality precisely those of 
caustic potash already described, but their intensity is much less, on account 
of the presence of carbonic acid, which diminishes the alkaline properties of 
the base. When it is taken into the stomach in large quantities, it acts as 
a powerfully caustic poison, sometimes inducing death in twelve hours, and 
producing symptoms similar to those caused by the mineral acids: at other 
times, however,* the patient recovers from the immediate effect of the alkali, 
but, in consequence of the altered condition of the alimentary canal, the assi¬ 
milative process cannot be carried on; and, after dragging on a miserable 
existence for a few weeks the unfortunate sufferer dies of absolute starvation. 
And, lastly, in some cases, the caustic operation of the poison is principally 
confined to the oesophagus, causing stricture and death. In a case related by 
Sir Charles Bell, 1 a patient swallowed soap lees, which produced inflammation, 
terminating in stricture. She lingered for twenty years, and died literally 
starved. Several other cases have been detailed. 2 In one case no vomiting 
occurred, but death took place from suffocation. 3 A weak solution of carbo¬ 
nate of potash produces no change in the sanguineous particles drawn from 
the body : a saturated solution slightly and gradually diminishes their size. 

Uses. —This salt is employed, in medicine, in most of the cases already 
mentioned when describing the uses of caustic potash. Eor example, as an 
antacid in dyspeptic affections] as a diuretic; as an antacid in that form of 
lithiasis which is accompanied with an increased secretion of lithic acid, or 
the lithates; in those forms of inflammation in which there is a tendency 
to the formation of false membranes; in gout, &c. On the recommendation 
of Mascagni, 4 it has been employed in peripneumonia and other inflamm atory 


1 Surgical Observations , par); i. p. 82. 

2 Christison, On Poisons. 

3 Lancet, 1834-5, vol. ii. p. 660. 

4 Memoria della Socida Upliana delle Science, tlxi. Modena, 1804. Negri, Load. Med. Gas. 
vol. xiv. p. 713. 
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diseases with benefit (see ante, p. 178). Mixed with cochineal it is apopular 
remedy for hooping-cough. Externally, it lias been applied in the form of a 
solution to wounds; as an injection in gonorrhoea; as a collyriuin in some 
affections of the cornea, &c. Lastly, it is sometimes employed in the manu¬ 
facture of the common effervescing draught, made with either the citric or 
tartaric acid. 

(■ ] 7 grs. of commercial crystals of Citric Acid, 
20 grs. of Carbonate of Potash are saturated by about < 18 grs. of crystals of Tartaric Acid, 

t 4 fluidrackms of Lemon Juice. 

Administration. —It may be given either in the solid or liquid state. In 
the solid state it is given in doses of from gr. x. to 5ss. 

Antidotes. —When swallowed as a poison, the antidotes are oils or acids, 
as already mentioned for caustic potash. 

LIQUOR POTASSiE CARBOMTIS, L. ; Potassa Carhonatis Aqua ,, I).; 
Aqua Kali; Solution of Carbonate of Potash; Liquamen Tartari, 
seu Oleum Tartari per deliqnum; Lixivium Tartari; Aqua Kali pree- 
paraii; Liquor Potassce Subcarbouatis. (Carbonate of Potash, Sxx.; 
Distilled Water, Oj. dissolve and strain, L.; Carbonate of Potash from 
crystals of Tartar, one part ,,- Distilled Water, two parts. Dissolve and 
filter. The sp. gr. of this solution is 1-320.) — A colourless, inodorous 
solution. Prepared according to the London Pharmacopoeia, its sp. gr. is 
1-473. That of the Dublin College is 1-320.—Dose, nix. to fej. 


2. Potaasse Bicarbonas.—Bicarbonate of Potash. 

Formula, K0,2C0 2 ,H0. Equivalent Weight 100. 

History. —This salt, formerly called carbonate of pot ash or aerated kali, 
was first prepared by Cartheuser, in 1757. It is sometimes called Ber- 
thollet’s neutral carbonate of potash. Wollaston first demonstrated that 
this salt contained twice as much acid as the preceding one. 

Preparation. —All the British Colleges give directions for its preparation: 

The London College orders it to he prepared with Carbonate of Potash, lbvj.; Distilled 
Water, Cong. j. Dissolve the Carbonate of Potash in the Watcr, afterwards pass Carbonic 
Acid through the solution to saturation. Apply a .gentle heat, so that whatever crystals 
have been formed may be re-dissolved. Then set aside (the solution), that the crystals 
may be again produced: the liquor being poured off, dry them. 

Carbonic acid is very easily obtained from chalk, rubbed to powder, and mixed with 
water, to the consistence of a syrup, upon which Sulphuric Acia is then poured, diluted 
with an equal weight of Water. 

The process ot the Dublin College is similar, except that when the solution becomes 
turbid [from the precipitation of silicic acid], it is to be filtered, and again exposed to 
the stream of carbonic acid gas. The gas is ordered to be generated by the action of 
diluted muriatic acid on white marble. , 

In this process each equivalent, of carbonate of potash unites with an ad¬ 
ditional equivalent of carbonic acid, and thereby forms the bicarbonate. 
The silicic acid is separated partly while the carbonic acid is passing through 
the solution, and partly during the crystallization of the bicarbonate. 

AtApothecaries’ Hall, London/ the process is ionducted in two iron 
vessels; in one of which carbonic acid is generated (by the action of sulphuric 
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.acid on whiting)., in the other is contained the solution of carbonate of potash, 
through which the carbonic acid is passed. “The following proportions 
may be used for the preparation of bicarbonate of potassa upon the large scale:— 
TOO lbs. of purified carbonate of potassa are dissolved iu 17 gallons of water, 
which, when saturated with carbonic acid, yield from 35 to 40 lbs. of crystallized 
bicarbonate; 50 lbs. of carbonate of potassa are then added to the mother- 
liquor, with a sufficient quantity of water to make up 17 gallons, and the 
operation repeated (Unwell).” 1 Sulphuric is preferable to muriatic acid 
for generating carbonic acid, as being both cheaper and less volatile. 

The Edinburgh College directs it to be prepared from Carbonate of Potash, $vj.; and 
Carbonate [Hydrated Scsquicarbonatc] of Ammonia, §iijss. Triturate file Carbonate of 
Ammonia to a very fine powder; mix with it the Carbonate of Potash; triturate them 
thoroughly together, adding by degrees a very little Water, till a smooth and uniform 
pulp he formed. Dry this gradually at a temperature not exceeding 140°, triturating 
occasionally towards the close, and continue the desiccation till a fine powder bo obtained, 
entirely free of ammoniacal odour. 

In this process the volatility of the ammonia and the affinity of the carbonate 
of potash for more carbonic acid, together cause the decomposition of the 
sesquicarbonate of ammonia: the ammonia, with a small portion of carbonic 
acid, is disengaged, while the remaining acid converts the carbonate into tin; 
bicarbonate of potash. 

The process adopted by the Edinburgh College is that commonly known as 
Cartheuser's process. MM. Henry and Guibourt 2 give the following 
directions for its performance:— 

Dissolve 500 parts of (pure) carbonate of potash in 1000 parts of distilled 
water, and filter; place the solution in a porcelain capsule in a salt-water 
bath, and gradually add 300 parts of pulverized carbonate of ammonia; 
slightly agitate the liquor until only a feeble disengagement of ammonia is 
perceived, then filter over a heated vessel, and put aside to cool. The pro¬ 
portions employed by Geiger 3 are somew'hut different: they are—a pound of 
carbonate of potash, sixteen ounces of water, and six ounces of carbonate of 
ammonia. 


Properties. —It is a crystalline, colourless solid. The crystals belong to 

the oblique prismatic system. 


Pie. 70. Fig. 77. The primary form is, according 

__ p—to Mr. Brooke, 4 a right obliquc- 

/ d angled prism. It is inodorous, 

N—- has an alkaline taste, and reacts 

T f , very feebly as an alkali on ve- 

M e ■ m getable colours. It is soluble 

\ \ iu four times its weight of water 

^_^ at 00° F., but is insoluble in 

alcohol. When exposed to the 
Modified prim of Prim derived by air, jt undergoes no change. 

Carbonate of Potash. Cleavage. When exposed to a red heat, it 

gives out half its carbonic acid, and becomes the carbonate. 


Modified prim of 
Carbonate of Potash. 


Fig. 77. 


M T ^ 

M c 


m *r 





Prism, derived by 
Cleavage. 


1 Braude, Manual of Chmiistiyi, 5th edit. p. 642, Loud. 1841. 

1 Phannacopee. Raisonnen, 3me 61. p. 005, Paris/ 1841. 

3 Ifandbuch der Pharmacfie, 3tte Aufl. 

4 Annals dfi Philosophy, N. S. vol. vi. p 42; also Levy, in Quarterly Journal of Science, vol. xv. 
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Characteristics .—The presence of carbonic acid and potash in this salt is 
known by the tests for these substances before mentioned. Prom the 
carbonate of potash it is best distinguished by a solution of bichloride of 
mercury, which causes a slight white precipitate or opalescence with it; 
whereas with the carbonate it causes a copious brick-red precipitate. This 
test, however, will not, under all circumstances, detect the carbonate; as 
when the quantity is very small, or when chloride of sodium is present. 
Sulphate of magnesia will not prove the total absence of carbonate, as I have 
before stated (see ante, p. 475). 

Composition. —The composition of this salt is as follows:— 



Atoms. 

Ay. m. 

Berat'd. 

Yauquelin . 

Potash . 

... 1 ... 

.... 47 ... 

... 48-92 . 

. 40 

Carbonic Acid . 

... 2 ... 

... 44 .... 

... 4201 . 

. 47 

Walcr. 

... 1 ... 

... 0 .... 

9-07 . 

. 7 

Crystallized Bicarbonate Potash... 

... 1 ... 

... 100 .... 

.. 10000 . 

. 100 


Impurities. —The presence of chlorides and sulphates may be recognised 
in this salt as in carbonate of potash (see ante, p. 475). Bichloride of 
mercury may be employed to detect carbonate of potasli, with which it forms 
a brick-red coloured precipitate. 

Totally dissolved by water, and the. solution slightly changes the colour of turmeric. 
Sulphate of magnesia throws down nothing from this solution, uidess it be heated. From 
100 parts, 30'7 arc expelled by a red beat. After the addition of excess of nitric acid, 
chloride, of barium throws down nothing, and nitrate of silver very little, if any thing.— 
l’/i. Loud. 

“A solution in 40 parts of water does not. give a brick-red precipitate with solution of 
corrosive sublimate; and when supersaturated with nitric acid, is not affected by solution 
of nitrate of baryta or nitrate of silver.”— IVi. Lid. 

Physiological Effects.— The effects of this salt, arc similar to those of 
the, carbonate of potash, except that its local action is much less energetic, in 
consequence of the additional equivalent of carbonic acid. Hence it is an 
exceedingly eligible preparation in lithiasis (sec ante, p. 259) and other cases 
where wu want its constitutional, and not its local, action. 

Uses. —It may be employed for the same purposes as caustic potash, except 
that of acting as an escharotic. Thus it is used as an antacid, to modify the 
quality of urine, in plastic inflammation, in glandular diseases, affections of 
the urinary organs, &c. It is the active ingredient of a popular lithonlytic 
called constitution water. But its most frequent use is that for making 
effervescing draughts, with either citric or tartaric acid. The proportions axe 
as follows:— 


20 grs. of crystallized Bicarbonate of Potash arc 
saturated by about... 


14 grs. of commercial crystals of Citric Acid, 

15 grs. of crystallized Tartaric Acid, 
drachms of Lemon Juice. 


Where there is great irritability of stomach, I believe, the effervescing 
draught, made with bicarbonate of potash and citric acid, to be more efficacious 
than that made with carbonate of soda and tartaric acid. The citrate of 
potash which is formed promotes slightly the secretions of the alimentary 
canal, the cutaneous transpiration, and the renal secretion ; and, like other 
vegetable salts of potash, renders the J urine alkaline. , 

Administration. —This salt may be given in doses of from gf. x. to gr. 
xv., or to the extent of half a drachm, or even a drachm. 
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1. LIQUOR FOTASJMf EFFERVESCEN8, L.; Potasses Aqua Effervescent, 
E.; Effervescing 'Solution of Potash; Potash Water. (Bicarbonate of 
Potash, 5j.; Distilled Water, Oi. Dissolve the Bicarbonate of. Potash in the 
Water, and pass into it of Carbonic Acid, compressed by force, more than 
sufficient for saturation. Keep the solution in a well-stoppered vessel.)— 
This is a solution of bicarbonate of potash surcharged with carbonic acid. 
It is an agreeable mode of exhibiting bicarbonate of potash, without injuring 
its medicinal power. It may be extemporaneously imitated by pouring a 
bottle of soda-water (i. e.‘ carbonic acid water) into a tumbler containing 
grs. xx. of bicarbonate of potash. 

2. LEMON AND KALI. —Under this name is kept in the shops a mixture 
professedly composed of powdered white sugar, dried and powdered citric 
acid, and powdered bicarbonate of potash; but on account of its deliquescence 
the citric add is usually replaced by tartaric acid. This mixture is employed 
as an extemporaneous effervescing draught. As it abstracts water from the 

' atmosphere, it must be preserved in a well-stoppe'red bottle (see Pulveres 
EffervescenteS, Ph. Ed.) 


43. POTASSII TERSULPHURETUM. — TERSULPHURET 

OF POTASSIllM. 


Formula KS S . Equivalent Weight 8<7. 


History. —Geber 1 was acquainted with the solubility of sulphur in an 
alkaline solution ; but Albertus Magnus taught the method of procuring 
sulplraret of potassium by fusion. The preparation kept in the shops under 
the name of sulphuret of potassium (potassii sulphuretum, L. E.) or 
sulphuret of potash {potasses sulphuretum , D.) is a mixture of tersulphuret 
of potassium (to which it owes its essential properties) and some oxysalts of 
potash. It was formerly frequently called liver of sulphur (hepcsr sulphur is). 

.Preparation. —The process for the preparation of tfyis compound is the 
same In all the British Pharmacopoeias. 4 

Take of Sulphur, Jj.; Carbonate of Potass, 3iv. Rub them together, and place them 
upon the fire, m a»covered crucible, until they have united. 


When sulphur and commercial carbonate of potash are fused together, 
water and carbpnie ad ^ are evolved. Part of the potash is decomposed; its 
potassium combining-with sulphur to form a sulphuret of potassium ; while 
its oxygen unites with sulphur to form one or more acids which combine with 
some undecomposed potash. A portion of the carbonate of potash regains 
undecomposed. * 

• .’Assuming with Berzelius , f that a tersulphuret of potassium and sulphate of 
potash are produced, the following equation represents the changes:—10 S+4 
(K0,<30 2 )=3 (KS 3 ) + KO,SO*+4CO a . The excess of carbonate of potash 
employed is presumed fib remain unchanged. 

Properties. —When fresh prepared, it has a liver-brown colour; and hence 
its name hepar sulphur is. Its taste is acrid, bitter, and alkaline, , If quite 


1 Invention of Verity, chap, vi,, 
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dry it is inodorous, but when moistened it acquires the odour of hydro- 
sulphuric acid. Exposed to the air it undergoes decomposition, from the 
action of the aqueous vapour and oxygen. It becomes green and moist, and 
ultimately whitish. This change depends on the absorption of oxygen, in 
consequence of which part of the sulphur is deposited, while a portion of the 
sulphurct of potassium is converted into hyposulphite, afterwards into sulphite, 
and ultimately into sulphate of potash. Sulphuret of potassium is soluble in 
water. 

Characteristics. —Hydrochloric acid causes the evolution of hydrosulphuric 
acid gas and the precipitation of sulphur; the solution of the sulphuret in 
water produces a reddish or black precipitate with a solution of lead. That it 
contains potassium may be determined thus:—Add excess of hydrochloric 
acid to a solution of it; boil, and filter. The before-mentioned tests for 
potash (sec p. 4G3) may then be applied. 

“ Jj’rcsli broken it. exhibits a brownish-yellow colour. Dissolved in water, or in almost 
any acid, it exhales a smell of hydrosulphuric acid. The aqueous solution is of a yellow 
colour. What is thrown down-by acetate of lead is first red, and it afterwards blackens.” 
—1‘t. I. 

Composition. —Berzelius 1 says, that if 100 parts of carbonate of potash be 
fused with 58'22 of sulphur, the product is a mixture of three equivalents of 
tersulphuret of potassium and one equivalent of sulphate of potash; and he 
adds, that if less than the above proportion of sulphur be employed, a portion 
of carbonate of potash remains undccomposcd. But Wineklcr 2 has shewn, 
that if ilic carbonate employed be quite pure, and the operation be very care¬ 
fully conducted, no sulphate is obtained, but hyposulphite and sulphite of 
potash, lie fused together 900 grs. of crystallized basic carbonate of potash 
(dried at 212° E.) with 518 grs. of washed dowers of sulphur. The per¬ 
centage composition of the product was as follows:— 


Tersulpluiret of Potassium . 53‘2905 

Hyposulphite of Potash . 29'4580 

Sulphite of Potash . C'8013 

Sulphate of Potash . 0'7730 

Carbonate of Potash. 2'8780 

Loss. G'7392 


Hepar Sulphuris. 100 0000 


Physiological Effects, a. On Vegetables. —There can be no doubt 
but that this compound is a powerful poison to plants, though I tun not 
acquainted with any experiments made with it. 

On Animals generally.—)? rom the experiments of Orflla 3 on dogs, 
sulphuret of potassium appears to be a powerful liarcotico-acrid poison. Six 
drachms and a half, dissolved in water, and introduced into the stomach, 
causal convulsions and death in seven minutes. 

y- On Man. —Its general action has already been referred to (sec ante, 
P- 183). Its effects are analogous to those of hydrosulphuret of ammonia . 
(see ante, p. 4*53). Tn small doses (as from four to ten grains) it acts as a 
general stimulant; increasing the frequency of the pulse, augmenting the heat 

trails d? Chimie, t. ii. p. 301, Paris, 1831. 

• Jicrlhmches Jahrburh, Band xli. S. 321, 1839. A corrected abstract of this paper is contained 
l ,i, ^temnaceutuches Cenlrat-Jilall fur 1839; S. 547. 

Joxicobgie Generate. 

VOL. I. 2 I 
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of the body, promoting the different secretions, more especially those of the 
mucous membranes, and sometimes exciting local irritation, marked by pain, 
vomiting, and purging. By continued use it acts as a resolvent or alterative; 
and, on this account, is employed in certain forms of inflammation. 

In large doses it is an energetic narcotico-acrid poison. In two instances 
it proved fatal in fifteen minutes: the symptoms were, acrid taste, slight 
vomiting, mortal faintness, and convulsions, with an important chemical sign, 
the tainting the air of the chamber with the odour of hydrosulphuric acid. 1 

Its local action is that of a powerful irritant: hence the acrid taste, burning 
pain, and constriction in the throat, gullet, and stomach, with vomiting and 
purging. But the nervous system also becomes affected ; as is proved by the 
faintness, the almost imperceptible pulse, the convulsions, and (in some cases) 
sopor. These symptoms arc analogous to those caused by hydrosulphuric 
aeid; which, in fact, is copiously developed in the stomach. 

It probably acts chemically on the blood, like sulphuretted hydrogen (see 
ante, pp. 108, 18.3, and 304). 

Uses. —Internally, it has been administered in very obstinate skin diseases, 
such as lepra and psoriasis, which have resisted all the ordinary means of cure. 
It has also been employed as a resolvent in inflammations attended with 
lymphatic exudation, as croup, and in glandular enlargements. In chronic 
rheumatism, gout, hooping-cough, and various other diseases, against which 
it was formerly employed, it is now rarely if ever administered. It ought not 
to be given as an antidote for metallic poisoning, since it is itself a powerful 
poison. 

Externally, it is applied in the form of lotions, baths, or ointment, in 
chronic skin diseases, such as eczema, scabies, lepra, pityriasis, &c. 

Administration. —Internally it may be administered in the dose of three 
or four grains gradually increased. It may be given cither in solution, or in 
the form of pill made with soap. Bor external use it is employed in solution 
in water, either as a bath or wash, or in the form of ointment. Lotions arc 
sometimes made by dissolving an ounce of the sulphuret in two or three 
quarts of water. The ointment is composed of 5ss. of sulphuret to jj. of lard. 

Antidotes. —In the event of poisoning by this substance, the antidote is a 
solution of chloride of soda, or of chloride of lime. 

1. SOLUTIO POTASSII SULPIIURETI; Potasses Sulphurcti Aqua, D. 
(Washed Sulphur, 1 part; Water of Caustic Potash, 11 parts. Boil during 
ten minutes, and filter through paper. Let the liquor be kept in well-closed 
vessels. The sp. gr. of this liquid is I'll 7).—By the mutual reaction of 
sulphur and potassa, aided by the water and heat, a solution of sulphuret of 
potassium and hyposulphite of potash is obtained. The colour of this pre¬ 
paration is deep orange. It is sometimes administered in scabies, tinea capitis, 
and other allied eruptive diseases.—Dose, from tqx. to f sufficiently diluted 
with water. 

2. BALNEUM SULPHURATM; Sulphurated or Sulphurous Bath. This 
is prepared by dissolving jiv. of sulphuret of potassium in 30 gallons of water 
(Rayer). For some purposes a small proportion of sulphuret (as Jij.) will be 
sufficient. It should be prepared in a wooden bathing vessel.—Used in obsti¬ 
nate skin diseases, as^lepra and scabies. 1 If an acid be added to this bath, sul- 


1 Christisoii, Treatise on Poisons, p. 228. 
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phnr is precipitated and sulphuretted hydrogen evolved. Care must be taken 
lest asphyxia be produced by the inhalation of the latter (see ante, p. 364). 
This bath is an important and valuable agent in the treatment of saturnine poi¬ 
soning (see ante, p. 188), especially lead colic, saturnine arthralgia, and paralysis 
from lead. It renders brown or black and destroys the poisonous qualities of 
any portions of lead contained on the skin; and thereby prevents the further 
absorption of the poison. The hands, arms, buttocks, and other parts of the 
body of painters and workmen in white lead manufacturies, are sometimes 
completely blackened by it: 1 but the blackness is readily removed by a brush. 
The hair follicles frequently contain plumbeous particles, and are in conse¬ 
quence blackened by the bath. The benefit obtained by the use of the 
sulphurated bath does not appear to me merely of a preventive nature; but 
the great relief from already existing symptoms which patients usually obtain 
by the use of this bath, induces me to believe that the sulpliuret becomes 
absorbed and acts in the system as a counterpoison, rendering inert the lead 
which has already been taken up. 

3. BALNEUM SULP11URATUM ET GELATINOSUM ; Dupmjtren’s Gelatino- 
Sulphurous Bath. This is prepared by adding one pound of glue 
(previously dissolved in water) to the sulphuretted bath above described.— 
It may be used as a substitute for the waters of Bareges ; the glue representing 
the Baret/ine, an organic matter found in these waters. Bareges waters have 
been celebrated for cleansing foul ulcers, healing old wounds, and curing 
obstinate skin diseases. 


44. POTASS.® SULPHATES.—SULPHATES OP POTASH. 

Three compounds of potash with sulphuric acid are known: they are the 
following:— 


1. Monosulphate or the neutral sulpliate of potash . KO.SO 3 

2. Sesquisnlpliate of potash .... 2K0,3S0 3 ,II0 

3. Bisulphate of potash . KO.^SO’.HO 


It will be perceived from this table that the so-called sesquisulphate contains 
the sum of the constituents of the two other salts. 

1. Potassse Monosulphas.—Neutral Sulphate of Potash. 

Formula K0,S0 3 . Equivalent Weight 87. 

History. —The mode of preparing sulphate of potash was taught by 
Oswald Groll, in 1643. This salt has been known by various appellations, 
such as s'pecijlcum pure/ans paracelsi, arcanum duplicaturn, vitriolated 
kali (kali vitriolatum ) vitriolated tartar, (tartar vitriolatum) nitrum 

1 A very intelligent pupil of mine (Mr. J. L. Wyatt), who had repeatedly seen the beneficial effects 
ot this bath on patient9 under my care at the London Hospital, recommended its employment to a 
Bieuical friend, who then had under treatment a patient supposed to be suffering from the effects 
01 lend. The bath appears to have been most)* successful; but the practitioner lost his patient 
in consequence: for, various parts of the body becoming of a deep-brown colour, the patient and his 
■nenfis were firmly persuaded that the doctor had been trying experiments on him, and, consequently, 
° u “ e following day the practitioner was informed that his services were no longer required! 
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vitriolatum sal poiychrcsl (literally signifying salts of many uses or 
virtues), sal tie duobus, &c. It is the sulphate of potash (potassw sul¬ 
phas) of the Pharmacopoeia. 

Natural History.— Sulphate of potash is found in both kingdoms of 
nature. - 

a. In the Inorganised Kingdom. —It has been met with in small quantities in some 
mineral waters ol' Saxony and Bohemia, in native alum, in idum-stone, and in a mineral 
called polyhalile, in which Slromeycr found no less than 270 per cent, of the sulphate of 
potash. 

/I In the Organised Kingdom. —It has been found in the root of l’olygala Senega, 
Winter's bark, the bulb of garlic, myrrh, opium, &c. The blood and urine of man also 
contain it. 

Preparation. —It is prepared from the residuum of the distillation of 
nitric acid. 

The Loudon Colleys orders of the salt, which remains after the distillation of Nitric 
Acid, Ibij.; Boiling Water, Cony. ij. Ignite the, salt in a crucible until the excess of 
sulphuric acid is entirely expelled, then boil it in the two gallons of water until a pellicle, 
floats, and the liquor being strained, set, it aside that crystals may be formed. The liquor 
being poured off, dry them. 

Tlie Jidinlmryh, and Lublin Collcycs order the salt left after the distillation of nitric acid 
to be dissolved in water, and its excess of acid to be saturated. The Edinburgh College 
employs for this purpose white marble (carbonate of lime); while the Dublin College 
uses carbonate of potash. The neutral solution of sulphate of potash is then to be, 
evaporated and crystallized. 

The heat employed by the London College is to drive off the excess of 
sulphuric acid. 

Properties. —It usually crystallizes in single or double six-sided pyramids. 
The two pyramids are sometimes united at a common base, or tire separated by 
a short intervening prism (ligs. 7 8 and 7 9). These forms agree very closely with 


Pig. 78. 


Pig. 79. 


Pig. 80. 



Common bipyra- 
midal crystal 
with short inter¬ 
vening prism. 


Ditto modified. Compound crystal composed 
of three so united that their 
upper edges meet at angles 
of 120°. 


Fig. 81. 



Tessellated appearance. 

of a plate of sulphate 
of potash seen by 
polarized light. 


those belonging to the rhombohedral system. But they have been shewn by 
Dr. Brewster 1 to be composite crystals; being composed of several crystals 
belonging to the right prismatic system, agglutinated so as to simulate the 
forms of the rhombohedral system. If a plate, cut perpendicular to the axis 
of the double pyramid, be examined by polarized light, it presents the tessellated 
structure shewn in lift 81; and each of the six equilateral triangles are found 
to have two axes of double refraction. 


1 Edinburgh Philosophical Journal, vol. i. p. 6, Edinb. 1819.—Sec also Ml'. W. Phillips, Annals 
of Philosophy, N. S. vol. iv. p. 342, Loud. 1822; Levy, Quarterly Journal of Science, vol. xv. p. 285, 
Loud. 1823; and Mr. Brookes, Ibid. N. S. vol. vii. p. 20, 1824. 
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Crystals of sulphate of potash an 1 , hard, inodorous, have a saline hitter taste, 
and are unchanged by exposure to the air. When heated they decrepitate. 
At (J0° E. they require sixteen times their weight of water to dissolve them: 
they are insoluble in alcohol. A solution of them is decomposed by tartaric 
acid, which forms crystals of bitartrate of potash. 

Chararterisli.es .—The characteristics are those of a sulphate (see ante, 
j). 355), and of a potash salt (see ante, p. 403). To these must be added 
the crystalline form and solubility of the salt. 

Composition. —The crystals contain no water of crystallization. They are 
thus composed:— 



Atoms. 

Eo. m. 

Per Cent. 

Wnizet. 

Kirwan 

Sulphuric Acid 

. 1 ... 

... 40 .... 

.. 45077 ... 

... 45-25 .. 

.... 45 

l’otash . 

. 1 ... 

... 47 .... 

.. 54-023 ... 

... 54-75 .. 

.... 55 

Sulphate 

of Potash ... 1 ... 

... 87 .... 

.. 100000 ... 

... 100-00 .. 

.... 100 


Physiological Effects. —Sulphate of potash, when given in moderate 
doses, usually operates as a mild purgative, without occasioning heat, pain, or 
any other symptoms of irritation. In doses of from fifteen to thirty grains, 
I have used it in hundreds of cases, in combination with a third part of 
powdered rhubarb, without having ever witnessed any injurious effects 
therefrom. 1 have also given it, but more rarely, in doses of a drachm, also 
combined with rhubarb, and without any ill consequences. Many of the 
patients to whom 1 have administered it were labouring under mild diarrhoea. 
In all cases if has appeared to me to act as a mild and safe purgative; and 
this, until recently, has been the general property ascribed to it by medical 
writers. 

In 1839, Wibmer 1 stated that, in doses of from half a scruple to a drachm, 
it operates as a resolvent, and promotes secretion from the alimentary canal; 
in doses of from two to six drachms, it ads as a purgative, and likewise as a 
diuretic, promoting all the secretions and excretions, but having a less cooling 
and more of a stimulating operation than other neutral salts. In larger 
doses, lie adds, it produces abdominal pain, violent diarrliica, and even 
inflammation of the stomach and bowels. 

More recently 2 attention has been drawn to its poisonous and, in several 
instances, fatal effects. In one case two ounces, in another about ten drachms 
in six doses, and in a third (300 grs. in three doses, are stated to have proved 
tala!. Death is even said to have occurred after, though perhaps not. in con¬ 
sequence, of) a dose of about thirty grains. Violent, but not fatal, effects 
have also been observed in other cases. In all the three fatal eases above 
referred to, the patients were females: iti one the sulphate was given to 
produce abortion; in another, as a laxative after parturition; in the third, to 
ship the secretion of milk. The symptoms resembled cholera: abdominal 
pain, vomiting, purging, cramps of the extremities, and great exhaustion. 
In the second case above referred to, death occurred two hours after taking 
the sixth dose. In one of the three fatal cases the stomach is said to have 
been highly inflamed, and blood effused on the brain; in the secouil case the 
mucous membrane of the stomach and intestines was found pale, except the 

1 Die IVirksay tier Areueimittut. mid Oifle, 7tcs licit, M uScheu, 1S30. 

" I’hamweidkal Journal, vol. iii. ji. 250, 1845, 
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valvulse conniventes, which were reddened ; in the third case some appearance 
of inflammation was observed in the stomach. 

Yarious causes have been assigned for these violent and fatal effects. The 
presence of some deleterious ingredient (as arsenic) in the sulphate of potash 
taken, and the mechanical irritation of the fine spicula of the powder, have 
been respectively stated as the cause of the death. But neither of these 
explanations are admissible. In two of the fatal cases the sulphate was 
carefully analysed, in one of them by Mr. Braude, in the other by M. 
Chevallier, but no metallic or other deleterious ingredient was detected. 
The quality of the effects (different from those produced by the ingestion of 
pounded glass); the rapidity with which death has occurred after its use; the 
paleness, in one instance, of the alimentary mucous membrane; and the fact 
that in the case of some other alkaline salts death has equally resulted when 
these agents were, taken in the form of solution,—are reasons for rejecting the 
hypothesis of mechanical action as the cause of the fatal effects produced by 
sulphate of potash. 

Although in two of the fatal cases inflammation is mentioned as having 
been observed in the alimentary canal, yet I cannot admit that this was the 
cause of death. The symptoms produced were rather those of cholera than of 
inflammation : the death in one case was too rapid to have been the effect of 
gastrointestinal inflammation ; the mucous membrane is described in one 
instance as having been pale; and in none of the eases were the inflammatory 
appearances such as would, in my opinion, account for the symptoms and death. 

On the whole, then, I am disposed to believe that the poisonous effects 
have resulted from the absorption of the salt. 

David, 1 Deleuryc, 2 and Lcvrct, 3 have ascribed to sulphate of potash the 
power of repressing the secretion of milk ; and their observations have been 
more recently confirmed by Martin 4 (see ante, p. 465). 

Uses. —Sulphate of potash has been found serviceable as a mild laxative in 
disordered conditions of the alimentary canal, as at the commencement of mild 
diarrhoea, in dyspepsia, hepatic disorders, and hemorrhoidal affections. It is 
best given in these, cases in combination with rhubarb. Thus from five to 
ten grains of rhubarb with from fifteen grains to a drachm of this salt will be 
usually found to act mildly and efficiently. 

As a lactifuge or represser of the milk, it has been much used by some of 
the French accoucheurs of the last century, as I have already mentioned. 
Levret also considered it a valuable purgative in the disorders of childbed, 
especially puerperal fever. 

It has been esteemed an excellent aperient for children. The objections to 
its employment are its slight solubility, and that when given in large doses 
to children it is apt to produce vomiting. 

It is useful, on account of its hardness and dryness, for triturating and 
dividing powders, as in the pulvis ipecacuanha! compo.situs, in which it 
serves to divide the opium. Its powder, on account of its hardness and 
solubility, is an excellent dentifrice: the only objection to its use is its taste. 


1 Dissertation sur ce qu’it-convienlfaire pour diminuer ou supprimer le Lait (lea Femmes, 12mo. 
Paris, 1763. 

5 Trade des Acccruchemens, Paris, 1770. e 

3 L'Art des AccoudtemAts, 8me ed. Paris, 1766. 

4 Annalenf. d. gesammte Hedk. in Baden. 3 Jalirg. H. 2, S. 149. 
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Dose. —It is given in doses of from fifteen grains to one or two drachms. 
It is a constituent of the pulvis salinus compositus, E. 

POTASSiE SULPHAS CUM SULPHURE, E.; Sal Polychrestum Glaseri; 
Glaser's Sal Polychrest. (Nitrate of Potasli and Sulphur, equal parts ; 
mix them thoroughly; throw the mixture, in small successive portions, into a 
red-hot crucible; and when the deflagration is over, and the salt has cooled, 
reduce it to powder, and preserve it in well-closed bottles).—The sulphur is 
oxidized at the expense of the oxygen of the nitric acid, and the resulting 
greyish-white compound consists principidly of sulphate of potash, mixed 
probably with some sulphite; but the precise nature of the compound has not 
been carefully determined. Dr. Christison states that it “is much more 
soluble than sulphate of potash, and it crystallizes from a state of solution in 
rhombic prisms—the primitive form of that salt. Both the substance itself 
and its solution have a sulphureous odour, but sulphuretted hydrogen is not 
disengaged on a strong acid being added, nor is sulplmrct of lead thrown 
down by the salts of that metal. The salts of baryta cause a white precipitate 
insoluble in nitric acid, so that sulphate of potash is present.” 1 Dr. Duncan 2 
says “that in its medical effects and exhibition it agrees with the sulphureous 
mineral waters, which contain a portion of neutral salt.” It is used as a 
purgative in dyspepsia and chronic skin diseases.—Dose, 5ss. to 5j. 


2. Potassse Sesquisulphas,—Sesquisulphate of Potash. 

formula 2KO,3SO :, ,ltO. Equivalent Weight 223. 

This salt is probably a compound of sulphate of potash (KO,SO f ) and the hydrated 
bisulphate (KO,2SO : ‘,liO) j or of two equivalents of sulphate of potash 2(KO,S0 3 ) and 
one equivalent of sulphate of water (U(),SO :i ). The latter view is that, of Professor 
Graham. This salt is a frequent constituent of the salt remaining after the distillation of 
the nitric acid, and which was formerly called sul e.uixmi Paraceld. It crystallizes in 
fine, slender, prismatic needles. 


3. Potassse Bisulphas.—Bisulphate of Potash. 

Formula KO,2SO ! . Equivalent Weight 127. 

Histoey. —The mode of preparing this salt was taught by Lowitz and 
Dink at the latter end of the last century. The salt lias had various names; 
such as supersulpliate of potash, sal enixum, acid vitriolated tartar, and 
sal auri philosophicam. 

Ekepaeation. —All the British Colleges give formulas for the preparation 
of it. 

The London and Edinburgh Colleges direct it to be prepared by adding sulphuric acid 
to a solution of the salt which remains after the distillation of [pure, E.\ nitric acid, boiling 
down and setting aside the solution that crystals may he fornjed. The London College 
uses lbij. of the salt, lbj. of sulphuric acid, and Ovj. of boiling water. The Edinburgh 


1 Dr. Christison’s Dispensatory, 2d edit. 1S4& 
3 Edinburgh Dispensatory. 
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College omploys the same quantity of the salt and water, but only fjvij. and of 
commercial acia. 

The Dublin College prepares it from Sulphuric Acid of commerce, two parts; Carbonate 
of Potash, from Potashes, as much as may be sufficient; Water, six parts. Let one por¬ 
tion of the sulphuric acid, mixed with the water, be saturated by the carbonate of potash; 
then let another portion of the acid be added to the mixture. Let the liquor evaporate 
until, on cooling, crystals arc formed. 

The salt which remains in the retort after the distillation of nitric acid of 
the London and Edinburgh Pharmacopoeias is a bisulphate of potash. If it 
be dissolved in water, and the solution allowed to crystallize, neutral sulphate 
is first deposited; and, by further evaporation, some anhydrous bisulphate is 
obtained. But, by employing a considerable excess of sulphuric acid, the 
formation of the neutral sulphate is prevented, and bisulphate only is procured. 
The crystals which first form arc acicular and anhydrous ; but this anhydrous 
salt subsequently liquefies, and forms rhomboidal crystals of the hydrous 
bisulphate. This change occurs the more quickly as the excess of acid is 
greater. 

The process of the Dublin Pharmacopoeia yields the neutral sulphate 
chiefly. 

Properties. —There are two bisulphatcs of potash—the anhydrous and 
the hydrous. 

a. Anhydrous bisulphate of potash .—This appears in acute prisms or 
acicular crystals, whose sp. gr. is 2'277, and which fuse at 410° E. It may 
be dissolved and crystallized again from a quantity of hot water not more than 
sufficient to dissolve it: a larger quantity of water decomposes it. Left in 
their mother liquor, the crystals disappear, and crystals of the hydrated 
bisulphate are formed. The anhydrous bisulphate is thus composed:— 


Potash . 

Sulphuric acid . 

Anhydrous bisulphide of potash ... 


Atoms. 

Ej. Wl. 

Per Cent. 

Jacquelain. 

1 ... 

... 47 .. 

.... 37 ... 

... 37-05 

2 ... 

... 80 .. 

.... 63 ... 

... 62-95 

1 ... 

... 127 .. 

.... 100 ... 

... 10000 


ji. Hydrous bisulphate of potash .—There are probably two hydrous 
bisulphates—one with a single equivalent of water, and another with two 
equivalents. 

Jacquelain 1 states that the hydrous bisulphate crystallizes partly in rhom- 
bohedral prisms, whose sp. gr. is 2T63, and which fuse at 386 0, 6 Eahr.; 
and partly in silky filaments formed by the union of the rhombohedral crystals. 

According to Mitscherlich, 2 the large crystals obtained 
out of the watery solution are isomorphous with those 
of sulphur obtained by slow cooling (see fig. 56,p. 341); 
while those procured by fusion agree with the crystals 
of feldspar. Mr. R. Phillips 3 describes the primary 
form of the crystal of the hydrous bisulphate as a right 
rhombic prism, having but one cleavage,—namely, 
parallel to plane a ,—and being often much flatter 
t than the sketch (fig. 82). 


Iig. 82. 



Prim of Hydrous Bisul¬ 
phate of Potash. 


1 Ann. de Chiu. t‘t de Phys. t. fcx. p. 311, 1839. 

3 Quoted iy L. Guicliu, ihiuh. d. C/iemie, t. ii. p. 40, 4te Aufl. 

3 Translation of the Pharmacopoeia. 
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Characteristics ; Composition ; Effects and Uses. 

Hydrous bisulphatc of potash has a very acid taste, reacts strongly as an 
acid on vegetable colours, and decomposes the carbonates with effervescence. 
Below 386°'6 E. it is a white crystalline mass. It is very soluble in water, 
but is partially decomposed by that liquid, and the solution deposits neutral 
sulphate of potash. By a red heat it is decomposed, and evolves water and 
sulphuric acid, and is converted into the neutral sulphate. 

Characteristics .—The presence of sulphuric acid may be recognised by 
the chloride of barium (see ante, p. 355). When subjected to a red heat, 
bisulphate of potash loses its water and half of its acid. The residue is the 
neutral sulphate, the potash of which may be detected by the characters 
already mentioned for this substance (see ante, p. 463), 

The bisulphate is distinguished from the neutral sulphate by the difference 
of crystalline form, by its greater fusibility, greater solubility, its acid taste, 
and its action on litmus and the alkaline carbonates. The following, according 
to Jacquelain, are the differences between the sulphates of potash :— 


Names. Formula:. Crystalline shape. Sp. gr. Fusibility. 

1. Neutral sulphate of pot -1 „„ a ,vi f Six-sided \ /Cherry-red 

ash.f iui.su-.t prisms ] heat 

2 ' A p'S U8 . bi . 8U,1,tat< ; 0f } KO - 2S(>i . Prisms ..2-277.. 410'-f> F. ) Ii °^7 y - 

3 - . l '‘ SUll> 'i at ! C '' 0> } Kd.SOHHO.Stn { Rh °" r , ’^ lra '} ■■ 2-163.. 386° F. \ ^l"' 1 

Composition. —According to Jacquelain, Graham, and Mitschcrlich, the 
composition of hydrous bisulphate of potash is as follows: — 


.IACQUK1.AIN. 


Potash. 

Sulphuric acid. 

Water. 

Moms. 

. 1 ... 

. 2 ... 

. 1 ... 

Eq. m. 
.... 47 ... 
... 80 ... 
.... 9 ... 

Per Cent. 
... 34-550 . 
... 58-823 . 
... G-0J8 

/ 

Rhomb. Prisms. 

. 34-55 . 

. 58-48 . 

. 6-07 . 

A 

Silky Filaments. 

. 34-5G 

. 58-69 

. 675 

Hydrous bisulphatc of potash 1 ... 

...J36 ... 

...100000 . 

.100-00 .. 

.10000 


But Geiger, It. Phillips, and Dr. T. Thomson, slate that it contains two 
atoms of water : 

Geigek. 



Atoms. 

Etj. Wt. 

Per Cent. 

Rhomb.Prism. 

4^0-sided Needles, 

Potash... 

.. 1 ... 

.... 47 ... 

... 32-414 

. 32-53 ... 

. 33-83 

Sulphuric acid. 

.. 2 ... 

.... 80 ... 

... 55-172 

. 54-77 ... 

. 55-43 

Water. 

.. 2 ... 

.... 18 ... 

... 12-414 

. 12-70 ... 

. 10-74 

Hydrous bisulphatc potash. 

.. 1 ... 

....145 ... 

...100-000 

.100-00 ... 

.100-00 


It is probable, therefore, that there are two hydrous bisulphates. 
Physiological Effects and Uses. —It is rarely used as a medicine. It 
possesses the combined properties of sulphuric acid and sulphate of potash. 
The excess of acid renders its local operation that of an astringent. When 
swallowed it operates as a mild purgative, and may be employed in the same 
cases as the sulphate, over which it has the advantage of greater solubility. 
Conjoined with rhubarb it covers the bitter taste of the latter without injuring 
its medicinal properties. Dr. Barkef 1 says it may bemused to form a cheap 

1 Observations on the Dublin Pharmacopoeia, p. 138, Dublin, 1830. 
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effervescing purgative salt as follows:—7 3 grains of bisulphate of potash and 
72 grains of crystallized carbonate of soda, to be separately dissolved in two 
ounces of water, and taken in a state of effervescence. In the arts it is used as a 
substitute for dilute sulphuric acid for cleansing iron and other metallic works. 

Administration .—The dose of it is from gr. x. to 5ij- properly diluted. 


45. Potassii Chloridum.—Chloride of Potassium. 

Formula KC1. Equivalent Weight 74'5. 

Muriate of potash ; Febrifuge or digestive salt of Sylvius (sal digestimm sen febrifngum 
Sylvii); Regenerated sea salt; Diuretic sal ammoniac (sal ammoniacum diurelicmn); 
Fotmsane .—Employed as a medicine by Sylvius de la Hoe in the I7t,h century. Minute 
cubical crystals of it have been found in the lava of Vesuvius. It exists, though in minute 
quantities, in sea water (see ante, p. 293), in several mineral waters, in rock salt, and in 
vegetable and animal fluids ( e. g. in the juice of flesh and in animal milk). It is obtained 
as a secondary product in various chemical processes; as in the preparation of spiritus am¬ 
monias, L. D. (see ante, p. 435), in the manufacture of tartaric acid, iodine (see ante, p. 385), 
chlorate of potash (see p. 491), soap, glass, &c., and in the refining of saltpetre. It occurs in 
prismatic, cubical, or octohedral crystals (sec ante, p. 138). In taste it resembles common 
salt. While dissolving in water, it produces a much greater degree of cold than chloride 
of sodium. In its medicinal properties it resembles common salt,. It was formerly used 
in medicine as a diaphoretic, resolvent, and febrifuge; but, of late years, it has almost 
entirely fallen into disuse. If, however. Dr. Gurrod’s hypothesis (see ante, p. 404) of the 
cause of scurvy be correct, it might be advantageously mixed with common salt, and used 
at table as an antiscorbutic. The dose of it is Mj. to \ss. or more. Its principal con¬ 
sumption, at the present time, is in the manufacture of alum. It is also occasionally 
employed as a test for tartaric acid. 


46. Potassse Hypochloris.—Hypochlorite of Potash. 

Formula K0,C10. Equivalent Weight 905. 

A watery solution of hypochlorite of potash and of chloride of potassium constitutes the 
Eau tie Javelle, or the solution of chloride; of potash (liquor potassue chloridi ), or chlorinated 
•potash water (aqua potass/e chlorinates). It is prepared either by passing chlorine gas 
into carbonate of potash, so as not quite to saturate the alkali (see p. 491); or by dccom- 

B gij. of chloride of lime contained hi Oiss. of water, by §iv. of carbonate of potash 
ed in Oss. of water, and filtering the mixture. The liquid owes its bleaching and 
disinfecting properties to the hypochlorite of potash. Its medicinal properties and uses 
are similar to those of chloride of soda (see Soda; Hypochloris). It is eliminated by the 
kidneys (see ante, ]kl02). Some cases of poisoning with it have occurred. 1 It appeared 
to act as a chemical irritant. Albuminous liquids (white of egg and water, milk, flour 
and water) arc the best antidotes. 


47. POTASS2E CHLORAS. CHLORATE OF POTASH. 

Formula K0,ClO''. Equivalent Weight 122'5. 

History. —Chlorate of potash, formerly called oxymuriate or hyper- 
oxymuriate of potash, was first obtained, in 1786, by Mr. Higgins, 2 who 
mistook it for nitrate of potash. In 1786 it was distinguished by Berthollet. 

—— --—-——---—- 

1 A. S. Taylor, On Poisons, p. 284. 

• Experiments and Observations relative to Acetous Add, fc. Loud. 178C. 
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Preparation. —There are several methods of procuring it: 

1. By the old method it is prepared by passing chlorine gas slowly through 
a cold solution of carbonate of potash placed in a Woulfe's bottle. The 
liquid is allowed to stand for twenty-four hours in a cool place, and is then 
found to have deposited crystals of chlorate of potash. These are to be drained, 
washed with cold water, dissolved in hot water, and re-crystallized. 

When chlorine gas comes in contact with a solution of carbonate of potash, 
three salts are formed:—chloride of potassium, hypochlorite of potash, and 
bicarbonate of potash. 4(K0,C0 2 ) + 2C1=2(K0,2C0 2 ) + K0,C10 + KC1. 


Materials. 


Products. 


2 eq. Carbonate Potash 138. 
2 eq. Carbonate Potash 138 -I 


2 eq. CarbonicAcid 44 

1 eg. Potash .47 

1 eq. Oxygen . 8 

1 eq. Potassium .. 39 


2 eq. Chlorine 


f 1 eq. Chlorine _ 

71 \ 1 eq. Chlorine - 


355 

355 


•5} 


■ leq.Hypochl , A‘ i 43' 


2 cq. Bicarb. Potash 182 
1 eq. Hypochl.Potasb 90-5 


1 eq. Chlor.Potassiam 74-5 


347 347 

In proportion as the quantity of chlorine increases, the bicarbonate becomes 
decomposed; carbonic acid is evolved, and a further quantity of hypochlorite 
of potash and chloride of potassium is produced. By the reaction of the 
carbonic acid on some hypochlorite of potash, a portion of hypochlorous acid 
is set free, which gives the liquor a yellow tinge. 1 

When the solution is strongly charged with hypochlorite, the action of the 
chlorine on the potash is somewhat changed: it abstracts the potassium from 
the potash, and thereby forms chloride of potassium; while the oxygen thus 
set free combines with some hypochlorite of potash, and thereby converts it 
into the chlorate, the greater part of wliich crystallizes. 40-f4K0+KOOO= 
4(KO)+K0,00. 


Materials. Products. 

4 eq. Chlorine . 142 .. ‘ eq. Chloride Potassium 298 

ir.„ in J\eq.Potnssium 156 - 

4 eq. 1 otnsli. 188 ( 4 eq Oxygen ... 32 

1 eq. Hypochlorite Potash 90-5 ...~~„1 eq. Chlorate Totash ... 122-5 

420-5 4205 

The residual liquor contains a little chlorate, some free hypochlorous acid, 
and a considerable quantity of hypochlorite of potash and cliloride of potassium. 

2. The preceding process is attended with some practical difliculties, to 
obviate which Professor Graham 2 recommends that carbonate of potash be 
mixed intimately with an equivalent quantity of dry hydrate of lime, and the 
mixture exposed to chlorine gas : the products are carbonate of lime, chlorate 
of potash, and chloride of potassium. 6(K0,C0 2 )+ 6(CaO,IIO) + 6Cl= 
6(Ca0,C0 2 ) + 5(KC1) + K0,C10 5 . By the action of water, the chlorate of 
potash and chloride of potassium are separated from the carbonate of lime, 
and the chlorate of potash may be crystallized in the usual way. 

3. According to Liebig, chlorate of potash is best obtained by dissolving 
chloride of lime in water, adding to the solution chloride of potassium, and. 
boiling to dryness. The mass is then dissolved in hot water and the solution 
filtered, if necessary: on cooling, a large quantity of clilorate of potash is 
deposited. 3 (Ca0,C10+CaCl) + KC1=K0,C105 + dCaCl. As the chloride 

1 Delmar, in Land. Edinb. and Dubl. Phil. Mag. for June 1841, p. 422. 

3 Proceedingi of the Chemical Society, No. 1. 
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of lime of commerce contains a variable proportion of lime, it is better to 
dissolve a known weight of slaked lime in water by passing chlorine through 
it, by which means the lime is entirely converted into chloride or bleaching 
compound. 

Properties. —Chlorate of potash crystallizes in nearly rliomboida! plates 
belonging to the oblique prismatic system. Its taste is cool, and somewhat 
similar to nitre. When rubbed in the dark, it becomes luminous. 100 
parts of water at 32° P. dissolve 3'5 parts of chlorate; at 59° P. 6 parts; at 
120° P. 19 parts. 

Characteristics. —This salt is known to be a chlorate by the following 
characters :—When heated, it fuses, gives out oxygen, and is converted into 
chloride of potassium (see ante, p. 200); when thrown on a red-hot coal, it 
deflagrates—a property, however, common to several other salts. Sulphuric 
acid gives it an orange-red colour, evolves chlorous acid (peroxide of chlorine), 
known by its yellow colour and great explosive power when heated. Rubbed 
with sulphur or phosphorus, it explodes violently. Mixed with hydrochloric 
acid, and then with water, it forms a bleaching liquid. The base of the salt 
is known to be potash by the tests for this substance already mentioned (see 
ante, p. 463). 

Composition. —It is an anhydrous salt.. 

Atoms. F.<j. Wt. Per Cent. Berzelius. 

Potash. 1 . 47 . 38-87 . 38-4917 

Chloric Acid . 1 . 75‘5 . (1103 . Ol oO-'d 

Chlorate of Potash... I . 122 5 . 100 00 . 100 0000 

Impurity. —Chloride of potassium is the usual impurity. This may be 
detected by a solution of nitrate of silver producing a white precipitate 
{chloride of silver), insoluble in nitric acid, but soluble in ammonia. Pure 
chlorate of potash undergoes no obvious change on the addition of nitrate of 
silver to its solution. 

Physiological Effects. «. On Animals generally. —In one series of 
experiments, Dr. O’Shaughnessy 1 injected from 10 to 00 grains of chlorate of 
potash, dissolved in three ounces of tepid water, into the cervical vein of a 
dog : no ill effect was observed ;* the pulse rose in fulness and frequency, the 
urine was found in a short time to contain traces of the salt, and the blood of 
the tracheal veins had a fine scarlet colour. In another series of experiments 
the animal was stupefied either by hydrocyanic acid or hydrosulphuric acid 
gas: the brachial vein was opened, and a few drops of excessively dark blood 
could with difficulty be procured. Half a drachm of the chlorate dissolved 
in water of the temperature of the blood was injected slowly into the jugular 
vein: the pulsation of the heart almost immediately began to return, and in 
the course of eight minutes scarlet blood issued from the divided brachial 
veins. In twenty minutes the animal was nearly recovered, and passed urine 
copiously, which was found to contain the chlorate. 

3. On Man. —The action of this salt on man requires further investigation. 
It becomes absorbed intp the blood (see ante, p. 101) and is eliminated by 
the kidneys (see ante, p. 101). It appears to act ;is a refrigerant and diuretic, 


1 Lnuccl for 1831-2, vol. i. p. 30‘J. 
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like nitrate of potash. By some writers it is denominated resolvent and anti¬ 
phlogistic. Wohler and Stehberger recognised it in the urine of patients to 
whom it had been exhibited; so that it does not appear to undergo any 
chemical change in its passage through the system. This fact is fatal to the 
hypothesis of the ehemico-pliysiologists, who fancied that it gave oxygen to 
the system, and was, therefore, well adapted for patients affected with scorbutic 
conditions, which were supposed to depend on a deficiency of this principle. 
Excessive doses of the cliloratc, like those of the nitrate, would probably 
produce an affection of the nervous system; but I am not acquainted with 
any satisfactory case in proof. Duchateau 1 says that 18 grains taken at thrice 
caused convulsions and delirium; but the observation is probably erroneous, 
for others have not experienced these effects from much larger doses. Dr. 
Stevens 2 says chlorate of potash gives a beautiful arterial colour to the venous 
blood, and reddens the gums much faster than mercury. 

Uses. —Chlorate of potash was originally employed as a medicine for 
supplying oxygen to the system, where a deficiency of that principle was 
supposed to exist. With that view it was successfully administered by 
Dr. Garnett 3 in a case of chronic scorbutus. Dr. Ecrriar also tried it in 
scurvy with success. 4 It was subsequently applied in the venereal disease 
ami liver complaints as a substitute for mercurials, whose beneficial effects 
were thought to depend on the oxygen which they communicated to the 
system. 5 it has also been tried in cases of general debility, on account of its 
supposed tonic effects, but failed in the hands of Dr. Eerriar. 6 In a case of 
dropsy under the care of the latter gentleman, it operated successfully as a 
diuretic. More recently, it has been used by Dr. Stevens 7 and others as a 
remedy for fever, cholera, and other malignant diseases, which, he supposes, 
depend on a deficiency of saline matters in the blood; but, as it is usually 
employed in conjunction with common salt and carbonate of soda (see ante, 
p. 181), it is impossible to determine what share the chlorate had in producing 
the beneficial effects said to have been obtained by what is called the saline 
treatment of these diseases. Kohler 8 tried it in phthisis, without experiencing 
benefit from it. 

It appears, then, that most of the uses of this salt have been founded on 
certain views of chemical pathology, some, of which are now considered un¬ 
tenable. It is very desirable, therefore, that some person, unbiassed by 
theoretical opinions, would carefully investigate its effects and uses, which I 
am inclined to think have been much overrated. In a therapeutical point of 
view it may be regarded as analogous to nitrate of potash; though by some 
it is considered to hold an intermediate position betw een nitre and sal ammoniac. 

It is sometimes employed in scarlatina and cynanche maligna. Frequently 
it is administered in conjunction with hydrochloric acid as a source of chlorine 
(sec Mistura et Gargarisma Chlorinii, p. 373). 

1 Herat and Do Lena, Diet. Mat. Med. 

2 On the Blood, p. 155. 

3 Duncan’s Annals of Medicine, 1797. 

4 Med. Ilist. and Reflect, vol. iii. j>. 250. 

5 Sec the Reports of Mr. Cruikshnnk and Dr. Wittmann, in J)r. Rollo’s Cases of Diabetes 
Met Ht, ns, 2d edit. pp. 504 and 503; ulso Dr. Chisholm's tetter, in the same work, Preface, p. x. 

0 Op. cil. 

? Op. supra cit. p. 296. 

8 Lancet for 1836-7, voL i. p. 33 
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Cotton wool impregnated with a concentrated solution has been employed 
as a moxa. * 

Administration. —The usual dose of it is from ten or fifteen grains to 
half a drachm. Dr. Wittman, in one case, gave 160 grains daily, with a 
little hydrochloric acid immediately after it, to decompose it. The effects 
were hot skin ; headache; quick, full, and hard pulse; white tongue; and 
augmentation of urine. 


48. POTASSII IODIDUM.—IODIDE OF POTASSIUM. 


Formula KL Equivalent Weight 165. 


History.— This salt, called also ioduret of potassium, and more commonly 
hydriodate of potash (potassat hydriudas), was first employed in medicine 
by Dr. Coindet. 

Natural History. —Iodine and potassium are contained in sea-water as 
well as in sea-weeds, but it is probable that the iodine is in combination with 
sodium or magnesium. 

Preparation. —All the British Colleges give directions for the preparation 
of this salt. 

The London College orders of Iodine, §vj.; Carbonate of Potash, jiv.; Iron Pilings, 3ij-; 
Distilled Water, Ovj. Mix the Iodine with four pints of the Water, and add the Iron, 
stirring them frequently with a spatula for half an hour. Apply a gentle heat, and, when 
a greenish colour appears, add four ounces of carbonate of potash, first dissolved in two 
pints of water, and strain. Wash the residue with two pints of boiling distilled water, 
and again strain. Let the mixed liquor be evaporated, that crystals may be formed. 

The Edinburgh College employs of Iodine (dry), *v.; Pine Iron-Wire, tiii.; Water, Oiv.; 
Carbonate of Potash (dry), gij. and 5yj. 

The process is much the same as that of the London College, except that the solution 
of the iodide of potassium is to be. concentrated “ till a dry salt be obtained, which is to be 
purified from a little red oxide of iron and other impurities, by dissolving it in less than 
its own weight of boiling water, or, still better, by boiling it in twice its weight of rectified 
spirit, filtering the solution, and setting it aside to crystallize. More crystals will be 
obtained by concentrating and cooling tiic residual liquor.” 

The following is the theory of the above processes:—An equivalent of 
iodine combines with an equivalent of iron, I+Ee=FeI. The resulting 
iodide of iron is decomposed by an equivalent of carbonate of potash, by which 
one equivalent of iodide of potassium and one of carbonate of iron are obtained. 
Eel+K0,C0 2 =Kl+EeO,C0 2 . 


Materials. Composition. 

M eq. Iodine —126* 
1 eq. Iodide of Iron 154 -j 

U eq.Iron . 28* 

i «« r*nwh/mata ( 1 e 9- Potassium 39 

r.o oxygen ... « 
mash . 69 {ieq.Carb.Acid 22 



Products. 

1 eq. Iodide of Po¬ 
tassium .... = ids 


I eq. Carbonate of 

1 In. ™ 


Prepared by this process, 1 iodide of potassium is apt to be contaminated with 
carbonate of potash, and it is difficult to get rid of all traces of iron. 


1 Messrs. Smith propose use, in the abovo process, pure carbonate of potash prepared by 
heating to redness crystallized bicarbonate of potash; and in order to obtain the iodide of potassium 
free from colour, they fuse it in an iron pot (Pharmaceutical Journal, voL iii. pp. 14 and 80). 
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The process of the Dublin College is as follows :—Take of Iodine, one part; Snlphuret 
of Iron, reduced to coarse powder, five parts; Sulphuric Acid, seven parts; Distilled 
Water, forty-eight parts; Water of Carbonate of Potash, a sufficient quantity; Rectified 
Spirit, six parts. Mix the iodine, by trituration, with sixteen parts of the water, and put 
(he mixture into a glass vessel. Pour the acid, previously diluted with thirty-two parts 
of water, upon the sulphurct in a matrass, and from a tube, adapted to the neck of tho 
matrass, and reaching to tho bottom of the vessel containing the iodine and water, let the 
gas pass through the mixture until the iodine disappears. Having filtered the liquor, 
evaporate it without delay, by a superior heat, to one-eighth part, and then filter it again. 
Then add gradually as much water of carbonate of potash as will be sufficient to saturate 
the acid, which is known by the cessation of the effervescence. Then expose the mixture 
to heat until the residual salt is dry and of a white colour; on this pour the spirit, and 
dissolve it with heat. Lastly, evaporate to dryness tho liquor poured off from the residual 
salt, and preserve the residuum in a well-stoppered vessel. 

By the mutual action of sulphurct of iron, water, and sulphuric acid, we 
obtain, in this process, sulphuretted hydrogen and sulphate of iron (see 
p. 363). The sulphuretted hydrogen being conveyed into water with which 
iodine is mixed, a solution of liydriodic acid is obtained, and sulphur is de¬ 
posited. HS-f 1=111+S. When the liydriodic acid and carbonate of 
potash are mixed, mutual reaction occurs, and the products are iodide of 
potassium, water, and f^ec carbonic acid. Iil + K0,C0 2 =KI+H0 + C0 2 . 

Another inode of preparing this salt was proposed by the late Dr. Turner. 
It consists in adding to a hot solution of caustic potash as much iodine as the 
liquid will dissolve, by which means a reddish-brown fluid is obtained. Then 
jiass hydrosulphuric acid through the liquid until it becomes colourless. Apply 
a gentle heat, to expel any excess of the acid; filter, to get rid of the free sulphur, 
and exactly neutralize the free acid present, with potash ; then crystallize. 

When the potash comes in contact with iodine, two salts are formed—iodide 
of potassium and iodate of potash. 61+6KO=5KI + K0,I0 5 . The iodate 
is decomposed by the hydrosulphuric acid, the hydrogen of which forms water, 
by combining with the oxygen of the iodate; sulphur is precipitated, and 
iodide of potassium remains in solution. KO,IO s + 6HS=KI+6HO+6S. 

Instead of decomposing, by sulphuretted hydrogen, the mixture of iodate 
of potash and iodide of potassium, it may be subjected to a red heat in a 
crucible of platinum or iron. The iodate gives out six equivalents of oxygen, 
and is converted into iodide of potassium. K0,I0 5 =KI + 60. A little 
iodate is, however, apt to escape decomposition. 

Mr. Scanlan informs me, that if powdered charcoal he intermixed with the two salts 
before they are subjected to heat, the deoxidation of the iodate is easily effected by the 
carbon. 

Iodide of potassium may be obtained by various other processes. Mohr 1 
prepares it by converting sulphuret of barium, by means of iodine, into iodide 
of barium, and decomposing this by sulphate of potash. Another method is to 
boil lime with iodine, by which iodide of calcium and iodate of lime are formed, 
and to precipitate the Hme by carbonate of potash. The iodate of potash, 
mixed with the iodide, may be decomposed by heat, or by protoxide of iron. 2 

Properties. —This salt occurs in white, somewhat shining, transparent, or 
semi-opaque cubes, or octohedrons, belongiug to the regular system. Its taste 
ls acrid saline, somewhat similar to common salt. Tt jruscs at a red heat, and 

1 Pharmaceutical Journal , vof. v. p. 188. 

■ Mr. R. Phillips, Jun. Pharmaceutical Journal, volfiv. p. 59. 
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at a high temperature volatilizes unchanged. It decrepitates when heated. 
Both water and alcohol readily dissolve it: it requires only two-thirds of its 
weight of water to dissolve it at 60° F. Its aqueous solution dissolves iodine, 
forming a liquid called ioduretted iodide of potassium (biniodide of potas¬ 
sium). ■ 

Characteristics .—A solution of this salt is known to contain an iodide 
(see ante, p. 386) by the following tests:— 

а. A solution of bichloride of mercury occasions a vermilion-red precipitate ( biniodide 
of mercury), soluble in excess of iodide of potassium. 

fi. A solution of acetate of lead produces a yellow precipitate ( iodide of lead). 

y. A solution of nitrate of silver causes a pale yellow precipitate ( iodide of silver). 

8. Protonitrate of mercury or calomel occasions a greyish or a greenish yellow precipi¬ 
tate ( protiodide of mercury). 

e. On the addition of a cold solution of starch and a few drops of nitric acid (or solution 
of chlorine, or, still better, according to Dcvergic, a mixture of chlorine and nitric acid), 
a blue compound ( iodide of starch) is formed, which is decolorized at a boiling temperature, 
or by caustic alkali. 

Bichloride of platinum renders the solution brownish red ( biniodide of platinum). 

б. When oil of vitriol and heat are applied to iodide of potassium a violet-coloured vapour 
is evolved. 

That the base of the salt is potassium (see the tests for potash, p. 463) is 
proved by the following characters:— 

a. Perchloric acid occasions a white precipitate ( perchlorate of potash), while the super¬ 
natant liquor becomes yellowish brown, from a little free iodine. 

p. Excess of a strong solution of tartaric acid produces a white ciystallinc precipitate 
(bitartrate of potash). 

y. Carbazotic acid forms yellow needle-like crystals ( carbazotate of potash). 

8. If a clean pack-thread "be soaked in a solution of the iodide, anil the wetted end be 
immersed in melted tallow, and applied to the exterior or blue cone of the flame of a 
candle, this cone assumes a pale or whitish violet tint. 


Composition.—T his salt 

consists, 

as its name 

indicates, 

of iodine 

potassium. 

Atoms. 

By. m. 

Per Cent. 

Cay Liissac. 

Todinc . 

. i .. 

.... 126 . 

76-30 ... 

... 76-2 

l’otassium. 

. i .. 

.... 39 . 

23-64 ... 

... 23-8 

Iodide of Potassium ., 

. i .. 

.... 1G5 . 

100-00 ... 

... 100-0 


The crystals contain no water of crystallization. 

Adulteration. 1 —Iodide of potassium is often largely adulterated with 
carbonate of potash. In 1829 I analyzed a sample which contained 77 per 
cent, of the latter salt. 2 In one specimen Dr. Christison procured 74’5 per 
cent, of carbonate of potash, 16 of water, and only 9 - 5 of iodide of potassium. 3 
The impure salt may be distinguished by the absence of a regular crystalline 
form; by adding a few particles of it to lime-water, a milky fluid (carbonate 
of lime) is obtained, whereas the liquid remains transparent if the iodide be 
pure; by its destroying the colour of tincture of iodine, whereas the pure salt 
does not affect it^ and lastly, by alcohol, which dissolves iodide of potassium, 
but not carbonate of potash. 

Traces of the chlorides and sulphates are not infrequent in commercial 

1 For some remarks on the method of detecting impurities in iodide of Potassium, sec Pharma¬ 
ceutical Journal, vol. ii. p. 533. 

2 Med. and Phys. Journ. Sept. 1829. 

3 Treatise on Poisons, 3d edit. p. 182. 
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iodide of potassitun. To detect the chlorides, add nitrate of silver, which 
precipitates the carbonates, chlorides, and iodides, and digest the precipitate 
in ammonia, which redissolves the chloride, but not the iodide of silver. On 
the addition of the nitric acid to the ammoniacal solution, the chloride is 
thrown down, while the carbonate is converted into nitrate of silver. The 
sulphates may be detected by chloride of barium, which occasions a white 
precipitate ( sulphate of baryta), insoluble in nitric acid. 

If iodide of potassium be contaminated with a bromide, the latter may be 
detected as follows:—Add to a solution of the suspected iodide a solution of 
one part of sulphate of copper and two and a quarter parts of protosulphate of 
iron: the whole of the iodine is thrown down in the form of protiodide of 
copper (Cu 2 I), but the bromine, as well as any chlorine which may be present, 
remains in solution. The bromine is then to be detected in the mixed liquid 
by adding a solution of chlorine (or hydrochloric acid and chloride of lime) 
and then some sulphuric ether: the chlorine disengages the bromine, which 
dissolves in the ether, to which it communicates a hyacinth red colour (see 
ante, p. 403). 

In the first edition of this work, I mentioned that I had met with a variety 
of iodide of potassium, which, by keeping, underwent decomposition, evolved 
an odour of iodine, and became yellow. As it yielded me, on analysis, iodine 
and potash only, 1 was unable to account for the changes just referred to. 
Mr. Scanlan 1 has since explained them, and shown that this variety of iodide 
of potassium is contaminated with iodatc of potash, the presence of which 
has been already accounted for (see ante, p. 495). It may be readily detected 
by adding to a solution of the suspected iodide a solution of tartaric acid. If 
the iodide be pure, the resulting liquor is at first colourless, but becomes 
quickly yellow by the action of atmospheric oxygen on the hydriodic acid 
which is thus generated. If, however, iodate of potash be also present, a 
quantity of free iodine is instantly developed. This arises from the mutual 
reaction of the disengaged hydriodic and iodic acids by which water and free 
iodine are generated. Whether iodate be present or absent, the addition of 
tartaric acid causes the precipitation of crystals of bitartratc of potash. 

Iodide of potassium readily becomes contaminated with metallic matter 
derived from the vessels in which it is crystallized. I have samples of it, in 
octohedral crystals, which contain traces of lead and tin, derived, I presume, 
from the metallic vessels in which the salt had been prepared. 

Iodide of potassium is sometimes contaminated with a sulphuretted organic 
matter (xanthate of potash ?) formed by the employment of spirit of wine 
and sulphuretted hydrogen, or a metallic sulphuret, in the preparation of the 
iodide. Iodide thus contaminated has an unpleasant, assafoetida-like odour: 
it evolves sulphurous acid and becomes greyish-brown when heated; and the 
residue, treated with water, yields a solution which contains sulphate of potash, 
as well as iodide of potassium, while a sulphuretted coal remains behind (L. 
Gmelin). 4 

The following are the characters of pure iodide of potassium according to 
the London College: — 

Totally soluble in water and in alcohol. It alters the colour of turmeric either not at 
all, or very slightly. It does not alter the colour of litmus. Subjected to heat, it loses 

•--r----a—- -. .. 

1 Lancet, Ang. 29, 1840, p. 816. 
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no weight. Sulphuric acid and starch added together, it becomes blue. Ten grains of 
this salt are sufficient to deeompse 10 24 grabs of nitrate of silver: what is precipitated 
is partly dissolved by nitric acid and partly altered in appearance, which is not the case 
when ammonia is added. 

The non-action on turmeric proves the absence of alkali (or its carbonate) 
and acid. If it decompose more than the above quantity of nitrate of silver, 
the presence of chloride of potassium may be suspected. 

The Edinburgh College gives the following characters of the pure iodide:— 

Its solution is not affected, or is merely rendered hazy, by solution of nitrate of baryta. 
A solution of five grains, b a fluidounce of distilled water, precipitated by an excess of 
solution of nitrate of silver, and then agitated in a bottle with a little aqua ammonia;, 
yields quickly, by subsidence, a clear supernatant liquor, which is not altered by an excess 
of nitric acid, or is rendered merely hazy. 

The nitrate of baryta forms a white precipitate with either an alkaline 
carbonate or sulphate. The nitrate of silver is used to detect any chloride. 

Physiological Effects, a. On Vegetables. —The effects of this salt on 
vegetables have not been ascertained. 

(3. On Animals generally. — The experiments of Devergie 1 on dogs, as 
well as those of Dr. Cogswell 2 on rabbits, have shown that, to these animals, 
iodide of potassium is a powerful poison. It operates as a local irritant, and 
thereby inflames the tissues with which it is placed in contact. Pour grains 
injected into the jugular vein of a dog caused convulsions and death within a 
minute. Two drachms introduced into the stomach gave rise to vomiting 
and great depression; the latter increased until death, which occurred on the 
third day: after death, ecchymosis, ulceration, and redness of the stomach, 
were observed. 3 Dr. Cogswell injected three drachms of the iodide beneath 
the skin of the back of a dog: the animal died on the third day. On chemical 
examination, iodine was detected in the blood from the heart, in the brain and 
spinal cord, the liver, spleen, stomach, muscles, tongue, and the bones freed 
from their appendages; likewise in the contents of the bladder. 4 

y. On Man. —Both the physiological effects and therapeutical uses of 
iodide of potassium shew that its operation is analogous to that of iodine. 

The local action of iodide of potassium is that of an irritant. It no doubt 
reacts chemically, but the changes produced have not been investigated (see 
ante, pp. 94, 178, and 182). When taken internally in large doses, it not 
unfrequeutly occasions nausea, vomiting, pain and heat of stomach, and 
purging. Applied to the skin in the form of ointment, it sometimes produces 
slight redness. It is much less energetic in its action than free iodine; and, 
therefore, may be given in larger doses, and continued for a longer period, 
without evincing the same tendency to produce disorder of the stomach and 
intestinal canal. Lugol 5 found that baths at 100° F., containing three ounces 
of iodide of potassium, produced temporary itching only; whereas baths at 
the same temperature, containing ten scruples of iodine, caused prickling, then 
itching, smarting, punctuated, separated, or confluent rubefaction (which was 


1 Medecine Legale, t. ii. p. 536. 

s Experimental Essay on Iodine, Edinb. 1837. 

8 Devergie, op. cit. p. 506. 

4 Cogswell, op. cit. p. 91. , 

8 Essays on, the Effects of Iodine in Scrofulous Diseases, translated by Dr. O’Shanghncasy, p.<5. 
Loud. 1831. 
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not commensurate with the itching), and subsequently desquamation of the 
epidermis. The chemical action of iodide of potassium on the tissues is 
probably slight, as, indeed, might be expected, seeing that no obvious changes 
are produced when a solution of this salt is mixed with albumen, fibrin, or 
gelatine—the three most abundant organic constituents of the animal body. 

Iodide of potassium becomes absorbed and is carried out of the system by 
the different secretions, in which, as well as in the blood, it may be easily 
detected 1 (see ante, pp. 101 and 102). Moreover, it deserves especial notice 
that it has been found in the urine several days after it has been swallowed. 2 
To detect it in the urine, add first starch to the cold secretion, then a few 
drops of nitric acid (or solution of chlorine), and the blue iodide of starch 
will be formed if an iodide be present. 

Iodine has also been recognised in the liquor amnii of a female, during 
parturition, who for four months previously had taken the iodide. 3 Landerer 4 
detected it in the testicle of a man to whom he had administered it. 

The remote or constitutional effects of iodide of potassium are very 
analogous to those of iodine. Diuresis is a common consequence of its use. 
Eelaxation of bowels is not infrequent. Occasionally ptyalism has been 
observed. 5 Dr. Wallace mentions that irritation of throat is produced by it. 
Atrophy of the mammas is a very rare effect of it, but a case is mentioned by 
Mr. Nesse Hill. 6 Wasting of the testicle, also, is said to have resulted from 
its use. 7 Headache, watchfulness, and other symptoms indicative of the 
action of this salt on the nervous system, have been noticed by Dr. Clendinning 
and Dr. Wallace. Increased secretion from, and pain of, the mucous mem¬ 
brane lining the nasal passages have been observed. I have repeatedly 
remarked, that the pocket-handkerchiefs used by patients who are taking this 
salt acquire a distinct odour of iodine. 

Great discrepancy exists in the statements of authors as to the effects of 
given doses of iodide of potassium. “ The average dose of this medicine/’ 
says Dr. Williams, 8 “ is eight grains ; carried beyond that quantity it purges; 
and even limited to that quantity, it requires some management to obviate 
nausea.” In two cases mentioned by Dr. Wallace, 9 a drachm of this salt 
taken in divided doses caused vomiting, colicky pains, slight diarrhoea, 
frequency of pulse, and exhaustion. Mr. Erichsen lias reported a ease of 
extreme irritation of the nasal, conjunctival, and bronchial mucous membrane 
produced by five grains of the iodide; and Dr. Laurie has known seven and 
a half grains, given in three doses, cause serious symptoms; and in two cases 
he thinks death was the consequence of small doses presented medicinally. 10 
These statements, then, show that this salt possesses very active properties, 


Buchanan, lond. Med. Gaz. vol. xviii. p. 519; Wallace, Lancet, for 1835-6, vol. ii. p. 6: the 
latter authority failed to detect it in the blood. 

* Christison, Treatise on Poisons, 3d edit. p. 185. 

Comptes Rendus, 1848, t. i. p. 878 (quoted by Mr. A. S. Taylor). 

Heller’s Archiv. 1847 (A. S. Taylor). 

Dr. Clendinning, Lond. Med. Gaz. vol. xv. p. 869; and Dr. Wallace, Lancet, for 1835-6, 
, vol. ii. p. 8. 

I Edinb. Med. and Surg. Jimrn. vol. xxv. 1826, p. 282. 

' Lancet, Oct. 16, 1841. 

Lond. Med. Gaz. vol. xiv. p. 42. See also Lancet, Oct. 16, 1841. 

Lancet, for 1885-6, vol. ii. p. 9, 

1 , Lond. Med. Gaz. vol. xxvi. p. 588. 
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and coincide with the experience of many practitioners and with the results 
obtained from the experiments on animals. But we have, in opposition to 
the above, the evidence of Dr. Elliotson, 1 of Dr. Buchanan, 2 and, more 
recently, Payen and Eicon!. Tire first tells us that six drachms may be given 
daily (in doses of two drachms) for many weeks without inconvenience; and 
the second states half an ounce may be given at a dose without producing 
pain of the stomach or bowels, purging, or any hurtful effect. Furthermore, 
both physicians vouch for the purity of the salt employed. Payen gave sixty 
grains daily, and Ricord one hundred and thirty-five, without any serious 
effects. 3 4 It is difficult to explain such discrepancies. But I cannot help 
thinking that peculiarities of constitution and morbid conditions of system 
(especially affections of the stomach) arc principally concerned in modifying 
(either increasing or diminishing) the tolerance to this salt. I do not think 
that the different effects observed can be wholly ascribed to alterations in the 
quality or adulterations of the medicine employed, though I have published a 
case* showing that the adulterated is much less active than the. pure salt. 

May not, in some cases, the different effects have depended on the degree 
of concentration of the solution of the salt ? Weak solutions would probably 
become absorbed; stronger ones fail to do so (see ante, p. 92). 

, Uses. —Having so fully detailed (see ante, p. 391 et mj.) the uses of 
•odiue, it is unnecessary to notice at any length those of iodide of potassium, 
since they are for the most part identical. Thus it has been employed in 
bronchocele, scrofula, in chronic diseases accompanied with induration and 
enlargement of various organs, in Icucorrhcea, secondary syphilis, periostitis, 
articular rheumatism, dropsies, &c. As a remedy for the hard periosteal node 
brought on by syphilis, it was first employed by Dr. Williams, 5 who obtained 
with it uniform success. At the end of from five to ten days its mitigating 
effects are felt; the pains are relieved, the node begins to subside, and in the 
majority of cases disappears altogether. In these cases Dr. Clendinning 6 has 
also borne testimony to its efficacy. In the tubercular forms of venereal 
eruptions Dr. Williams found it beneficial. In Dr. Wallace’s lectures 7 are 
some valuable observations on the use of iodide of potassium in venereal 
diseases. In chronic rheumatism accompanied with alteration in the condition 
of the textures of the joint, it is, in some cases, remarkably successful. 8 As 
an ingredient for baths, Lugol 9 found the iodide would not answer alone, but 
that it was useful as a solvent means for iodine. 

Administration. —Iodide of potassium may be employed alone or in con¬ 
junction with iodine, forming what is called ioduretted iodide of potassium. 
Internally it has been given alone in doses varying from three grains to half 
an ounce (see ante, p. 499). To be beneficial, some think it should be given 
in small, others in large doses. Not having had any experience of the effects 

1 Lancet, vol. i. 1831-2, p. 728. 

2 Lond. Med. Gas. vol. xviii. p. 519. 

3 Mr. A. S. Taylor, On Poisons, p. 827. 

4 Lond. Med. Gas. vol. xvii. p. 839. 

* Ibid. vol. xiv. p. 42. 

s Ibid. vol. xv. p. 833. • 

7 Lancet, for 1835-8, vol. ii.; and for 1838-7, vote. i. and ii. 

8 Dr. Clendinning, Lond. Med. Gas. vol. xv, p. 806; and Dr. Macleod, Lond. Med. Gas. 
vol. xxi. p. 3t#. 

9 Essays, p. 75. 
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of the enormous doses before referred to, I can offer no opinion thereon. The 
usual dose which I am in the habit of giving to adults is five grains. It may 
be administered dissolved in simple or medicated water, or in some bitter infu¬ 
sion. It is frequently administered in combination with iodine. 

Antidotes. —No chemical antidote is known. In a case of poisoning, 
therefore, the first object will be to evacuate the contents of the stomach, 
exhibit demulcent and emollient drinks, combat the inflammation by the usual 
antiplilogistic measures, and appease the pain by opiates. 

1. OGUEXTUM POTASSII IODIDf; Unguentum Potassas Hydriodatis, 
D.; Ointment of Iodide of Potassium. (Iodide of Potassium, 9j.; Pre¬ 
pared HogVLard, 5,j. Mix.)—In the preparation of this ointment two 
advantages are gained by dissolving the iodide in water previous to its 
admixture with the lard:—it obviates the inconvenience of the small particles 
of iodide irritating the skin, and it facilitates the absorption of the salt. The 
weight of water required is somewhat less than that of the iodide employed. 
—It is to be regretted that neither the London nor Edinburgh Pharmacopoeias 
contain a formula for this ointment. By keeping, this ointment is apt to 
acquire a yellowish colour, obviously from a little iodine being set free. Tn 
some cases this may depend 04 the iodine being contaminated with a little 
iodate of potash. It usually, however, arises from the action of the fatty add 
(contained in the rancid fat) on the potassium of the iodide. If spermaceti 
ointment be substituted for lard, the change is more speedy. Mr. Bell 1 thinks 
this arises from the wax (used in preparing the ointment) having been bleached 
with chlorine, of which a trace is retained by it; and thus a minute portion 
of iodine is liberated. When pure and fresh made, this ointment docs not 
stain the skin like the compound ointment of iodine. Its strength should be 
twice or thrice that of the Dublin preparation. Messrs. Smith , 2 of Edinburgh, 
have proposed an ointment containing a drachm of iodide and a drachm of 
water to an ounce of lard. 

2. U3VGUENTUM IODINII COMPOSITE, L.; Unguentum lodinei, E.; 
Compound Ointment of Iodine; Ointment of Ioduretted Iodide of 
Potassium. (Iodine, 5ss .; Iodide of Potassium, 5j- 5 Rectified Spirit, %j.; 
Lard, 3ij.; Eirst rub the iodine and iodide of potassium with Hk? spirit, then 
mix with the lard, L. —The Edinburgh College Omits the spirit, but uses 
the same proportions of the other ingredients.)—This ointment is employed 
in bronchocele, enlargement of the lymphatic glands, &c v 

3. TIMJTERA IODINII C0MP0SITA, L.; Compound Tincture of Iodine. 
(Iodine, 3j.; Iodide of Potassium, 5ij .; Rectified spirit, Oij. Macerate until 
they are dissolved, and strain.)—This solution may be mixed with water 
without any deposition of iodine. The dose at the commencement is ifix., 
wliich may be gradually increased to f 5 j. or more. When wine is admissible, 
sherry is a good vehicle for its exhibition. 

4. LIQUOR POTASSII I0DIDI COMPOSITUS, L.; Compound Solution of 
Iodide of Potassium; Solution of Ioduretted Iodide of Potassium. 
(Iodide of Potassium, g^s. x.; Iodine, grs. v .; Distilled Water, Oj. Mix, 
that they may be dissolved.)—It is, a brown-coloured solution, having the 

1 Pharmaceutical Journal, vol. iv. p. 3X0. 

1 Ibid. vol. iii. p, 5X5. 
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peculiar smell and taste of iodine. It may be diluted with water without 
suffering any change. It may be usefully employed in the diseases of children. 
-r-Dose for adults, from fpj. to fjvj., or even beyond this. One fluidounce 
of this solution contains only half a grain of iodide of potassium and a quarter 
of a grain of iodine. 

The liquor iodinei compositus, Ph. Ed. consists of Iodine, 5ij-; Iodide of 
Potassium, 3j.; Distilled Water, fjxvj. Dissolve the iodide and iodine in the 
water with gentle heat and agitation.—This preparation, therefore, though 
agreeing in the nature of its ingredients with the liquor potassii iodidi com¬ 
positus, Ph. L. differs very considerably in its strength. A fluidounce of it 
contains thirty grains of iodide of potassium and seven grains and a half of 
iodine: so that it contains sixty times as much iodide of potassium, and thirty 
times as much iodine as the corresponding preparation of the London Phar- 
macopccia.—Dose, iqx. to upev. 

5. S0LUTI0NES POTASSII SUTERIODIDI; Solutions of Superiodide of 
Potassium; Solutions of Ioduretted Iodide of Potassium. —Solutions of 
ioduretted iodide of potassium, of various strengths, have been employed for 
different purposes by Lugol. 1 The following are the most important:— 

a. Lugol’s Concentrated Solution of Iodine in Iodide of Potassium consists of Iodine, 3j.; 
Iodide of Potassium, 3ij.; Distilled Water, Jvij. Mixed with 3 pints and 13 fiuidouucos 
of water, it forms a solution equal in strength to the Liquor Potassii Iodidi compositus, L. 

£. Lugol’s Ioduretted Mineral Water is prepared of three degrees of Strength:— 



No. 1. 

No. 2. 

No. 3. 

Iodine. 


. i. 

ii 

Iodide of Potassium. 


. ii. 


Distilled Water. 

. Jviii. 




The solutions are yellowish or orange-coloured, and arc quite transparent. When 
sweetened, they arc readily taken by children; but tbc sugar should be added at the time 
of administration, as in the course of a few hours it effects a chemical change in the solutions. 
Prom six to eight ounces should be taken daily. 

y. lugol’s Caustic , Rubefacient, and Stimulant Solutions are composed of the same 
ingredients, but in different proportions. 


^Stimulating Washes. 

Rubefacient 

Solution. 

Caustic 

Solution. 


No. 1. 

No. 2. 

No. 3. 



Iodine. 

gr. ii. 

gr. iii. 

gr. iv. 

5iv. 

3i. 

Iodide of Potassium . 

gr. iv. 

gr. »i- 

gr. viii. 

.?i. 

3‘- 

Distilled Water . 

it. i. 

lb. i. 

ib. i. 

3vh 

3'b 


Lugol uses the stimulating washes in scrofulous ulcers, ophthalmia, fistulous abscesses, 
&c. When the scrofulous surfaces require stronger excitement than usual, he employs 
the rubefacient solution. In tubercular tumors which have obstinately resisted all other 
forms, of treatment, the rubefacient solution may be applied in admixture with linseed meal 
(forming the ioduretted cataplasm of Lugol). To prepare the mixture, the poultice is first 
made in the ordinary manner ; and when moderately cool, a sufiicient quantity of the 
rubefacient liquid is poured on it with a wooden measure. The caustic solution is used 
for touching the eyelids and nasal fossae, to repress excessive granulations (see also 
Embrocatio lodinii, p. 397). t 

6. BALNEUM POTASSII SCPERIODIDI • Bath of Superiodide of Potas - 

-—- 1 -T- - . --—. .. .. 

1 Lugol ’b Essays on the Effects of Iodine in Scrofulous Diseases, translated by Dr. O’Shaughuessy, 
p. 167, Lond. 1831. 
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sium; Iodurettcd Bath .—Lugol employed baths of this kind in the treat¬ 
ment of scrofula. They should be made in wooden vessels. 


lODCEETTED BATHS FOE CHILDREN. 

IODUUETTED BATHS FOE ADULTS. 

Age. 

Water. 

Iodine. 

Iodide of 
Potassium. 

Degree. 

Water. 

Iodine. 

Iodide of 
Potassium. 

4 to 7 

(Quarts) 

86 

(Troy Grs.) 
30 to 36 

(Troy Grs.) 

GO to 72 

No. 1 

B 

(I)rachnis Troy) 
2 to 2h 

(DraclimsTroy) 
4 to 5 

7 toll 

75 


No. 2 

BSw-i 

2...2J...3 

4...5..6 

11 to 14 

125 

72...96 

144... 192 

No. 3 

H 

3...3J 

6...7 


7. EMPLASTREM POTASSII SUPERIODIDI. See Emplastrum lodiniipp. 398. 


49. POTASSII BROMIDITM.—BROMIDE OF POTASSIUM. 

Formula KBr. Equivalent Weight 119. 

History. —This salt, also called hydrobromate of potash, was first described 
by Balard in 1826. 1 

Preparation. —The London College directs it to be prepared as follows:— 

Take of Bromine, Jij.; Carbonate of Potash, ^ij. and 5i; Iron Pilings, 5j.; Distilled 
Water, Oiij. First add the iron, and afterwards the bromine, to a pint and a half of the 
distilled water. Set them by for half an hour, frequently stirring with a spatula. Apply 
a gentle heat, and when a greenish colour occurs, pour in the carbonate of potash, dissolved 
in a pint and a half of water. Strain and wash what remains in two pints of boiling 
distilled water, and again strain. Let the mixed liquors be evaporated, so that crystals 
may be formed. 

In this process bromide of iron is first formed, Br + Fe=FeBr: this is 
afterwards decomposed by carbonate of potash, by which protocarbonate of iron 
and bromide of potassium are produced. FeBr + K0,G0 2 =KBr + FeO,C0 2 . 

Materials. Composition. 

1 eq. Broinidelron 108 f 1 eq ' Uromine - • 80 

(. 1 eq. Iron .28 

C 1 eq. Potassium 39 
1 eq. Carb. Potash 69 s 1 eq. Oxygen .. 8 
(. 1 eq. Carb. Acid 22 

177 ~177 177 

Another mode of procuring this salt is to mix bromine with a solution of 
caustic potash, by which bromide of potassium and bromate of potash are 
formed. The bromate of potash may be converted into bromide of potassium 
by heat or by hydrosulphuric acid (see Iodide of Potassium, p. 495). 

Properties. —This salt crystallizes in whitish transparent cubes or 
rectangular prisms. It is inodorous; its taste is pungent, saline, and similar 
to common salt, but more acrid. It is permanent in the air. When heated 
it decrepitates, and at a red heat fuses without suffering decomposition. It is 
very soluble in both cold and hot water, and slightly so in alcohol. 

Characteristics. —That this salt*is a bromide is iyiown by the characters 


Products. 

1 cq. Bromide of Po¬ 
tassium . 119 

1 eq. Protox. Iron 36 

_N. 1 cq. Carbonate of Iron 88 



1 Ann. de Chim. et de Phgs. xxxii. 
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before mentioned (see ante, p. 403) for this class of salts. That its base is 
potassium (or potash) is shown by the tests already given for this substance 
(s ee*ante, pp. 493 and 496). 

Composition. —This salt consists of bromine and potassium in the following 
proportions:— 


Bromine . 

Potassium. 

Atoms. 

1 ... 
1 ... 

Eq. Wt. 

... 80 ... 
... 39 ... 

Per Cent. 

... 67-22 .... 
... 82-78 .... 

Lielig. 

... 67-42 .. 
... 82-58 .. 

Bedard, 
.... 65-56 
.... 34-44 

Bromide of Potassium 

1 ... 

... 119 ... 

... 100-00 .... 

... 100-00 .. 

.... 100-00 


The crystals may contain water lodged mechanically between their plates, 
but no combined water (water of crystallization). 

Purity. —The purity and goodness of this salt may be known by*the 
following characters:—The form of the crystals, their freedom from colour, 
and their neutrality with respect to litmus and turmeric. A solution of this 
salt should give no precipitate with chloride of barium, showing the absence 
of carbonates and sulphates. The method employed by Rose 1 for detecting 
minute quantities of the chlorides in bromides, is the following:—If pure 
bromide of potassium, mixed with excess of bichromate of potash, be distilled 
with concentrated sulphuric acid in a tubulated retort, to which is adapted a 
receiver containing excess of solution of caustic ammonia, pure bromine distils 
over, and the ammoniacal liquor, which contains only hydrobromate of 
ammonia, remains perfectly colourless. But if the bromide contained a 
chloride, both bromine and the chlorate of the chloride of chromium distil over, 
and the ammdhiaeal liquor becomes yellow, owing to the presence of some 
chromate of ammonia: chromic acid may be detected in the solution by the 
usual tests. 

Commercial bromide of potassium frequently contains iodide of potassium. 
I detected it in bromide, the produce of the iodine works of Normandy. To 
recognise the iodide, place some crystals of the suspected bromide on a plate 
with some solution of starch, and cautiously add a minute portion of diluted 
nitric acid : the blue iodide of starch is produced. If much nitric acid be 
employed, the blue colour disappears, owing to the evolution of bromine and 
the formation of bromide of iodine, which does not act on starch. Lassaigne 2 
used chlorine instead of nitric acid. He states that though bromide of iodine 
does not act on starch paper, yet that if the paper be exposed to the air, the 
wetted part becomes successively red, violet, and blue; the organic matter of 
the paper probably decomposing the bromide of iodine and enabling the 
iodine to act on the starch. 

The characters of good bromide of potassium are, according to the London 
College, as follows:— 

Totally dissolved by water. It does not alter the colours of litmus or turmeric. 
Chloride of barium throws down nothing from the solution. Sulphuric acid and starch 
added together render it yellow. Subjected to heat, it loses no weight. Ten grains of 
this salt are capable of acting upon 14 28 grains of nitrate of silver, and precipitating a 
yellowish bromide of silver, which is dissolved by ammonia, and but very little by nitric 
acid. 

If more nitrate of silver than the quantity above stated be decomposed by 
the bromide, the presence of a chloride may be suspected. 

_t_•_ . __ 


1 Journ. de Pharm. t. xiiii. p. 489. 

2 Pharmaceutical Journal, vol. ii. p. 363. 
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Physiological Effects, a 1 . On Vegetables .—The effects on plants 
have not been ascertained. 

p. On Animals .—Thirteen grains of bromide of potassium dissolved in 
water, and injected into the jugular vein of a dog, coagulated the blood, 
caused convulsions and death, in a few minutes. 1 The same experimenter 
introduced a drachm of the salt into the stomach of a dog without any ill 
effects, save vomiting. But two drachms, and even a drachm and a half, 
killed dogs in three days, when retained in the stomach by a ligature of the 
gullet, with marks of inflammation in the gastro-intestinal membrane. 
Maillet 2 gave two ounces to a dog without any ill effect; and he observes 
that, according to the principle that the dose of a saline substance for the 
horse should be eight times that for the dog, a pound of bromide of potassium 
would have no ill effect on horses. 

y. On Man .—The effects of bromide of potassium on man require further 
investigation. They appear to be analogous to those of iodide of potassium. 
Dr. Williams 3 gave five grains of this salt three times daily for fourteen 
months, without any injurious effect. I gave the same dose to a boy of about 
1-1 years old, affected "with enlarged spleen, consequent on intermittent fever, 
for several weeks, without any marked effect. By the application of starch 
and a few drops of chlorine to the urine, a yellow bromide of starch was 
obtained, showing the presence of a bromide in the urine. The boy derived 
but little benefit from the treatment. 

In most cases it acts as a diuretic. In irritable conditions of the alimentary 
tube it is apt to occasion diarrhoea. Three cases are mentioned by Dr. 
Williams, in which, on account of this state of the bowels, more than four or 
five grains could not be exhibited at a time, and even then it was occasionally 
necessary to give opium. Under the continued use of it, enlargements of the 
spleen and liver, and swellings of the lymphatic glands, have disappeared; so 
that it appears to agree with iodine, mercury, and the alkalies, in being lique- 
facient and resolvent (see ante, p. 182). Dr. Williams thinks that it 
possesses “ unusual, if not specific, powers in the cure of diseases of the spleen.” 

Uses. —In 1828, Pourche 4 employed this salt with benefit in the treatment 
of bronchocele and scrofula: it was taken internally, and applied externally 
in the form of ointment. In 1836 it was introduced into the London 
Pharmacopoeia, in consequence of the great success obtained from the use of 
it in a case of enlarged spleen under the care of Dr. Williams. 5 In this, and 
in three other successful cases of the same disease, it was used internally 
only. Dr. Williams also gave it with success in a case of ascites. Magendic 6 
employs it as an anti-scrofulous remedy, as an emmenagogue, and against 
hypertrophy of the ventricles. Prieger 7 applied it externally in the form of 
ointment in tinea capitis. 

Administration. —It is exhibited in the form of pill or solution in doses 
of from four to ten grains three times a day. 


1 Bartkez, Journ. de Chim MSd. t. v. p. 214. 

2 Journ. de Chim. Med. t. iii. 2e scr. p. 225. 

3 Elements of Medicine , vol. i. p. 338. 

4 Journ. de Chim. Med. t. iv. p. 594. 

6 Op. cit. • 

6 Formulaire, 8me edit. 1835. . 

' Dierbacli, Die neuslen Entdeck. in der Mai. Med. 1837. 
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Antibotes. —In a case of poisoning by this salt the treatment will be the 
same as for iodide of potassium. 

imiFNTM POTASSII BROMIDI; Ointment of Bromide of Potassium. 
—This is composed of from 5)j. to Jij. of bromide to 3j. of lard. Bromine is 
sometimes added. 


50. POTASSJE NITRAS.-NITRATE OF POTASH. 

Formula K0,K0 1 * 3 4 5 . Equivalent Weight 101. 

History. —At what time this salt became known is difficult now to 
determine. As it is foundTh various parts of the East, on the surface of the 
earth, it appears probable that it must have been known at a very early period. 
Furthermore, if the Chinese and Hindoos were acquainted with the art of 
making gunpowder and fireworks at a very early period of history, they must 
have employed, and, therefore, been acquainted with, nitre. Geber, 1 however, is 
the first who distinctly mentions it. He describes the inode of making nitric 
acid from it. But the terms neter of the Old Testament, 2 translated nitre, 
—vlrpov (Attice, Xlrpov) of Herodotus 3 and Theophrastus 4 —and nitrum of 
Pliny, 5 appear to have been applied to natron . 6 It is probable, however, 
that the ancients also included under this name nitre (likewise nitrate of lime, 
according to Harless 7 ), which they confounded with carbonate of soda. The 
term aphronitrum (a</>povlrpov), or aphrolitrum (afpoXirpov) , was applied to 
the softer and more spongy sorts of nitrum; while the phrases spuma nitri 
wAjlos nitri were applied to the nitrum in a superficial or efflorescent form. 8 

The word saltpetre, usually applied to nitre, is evidently derived from sal 
pelr<e, literally signifying rock salt. 9 It is sometimes used in a general sense 
to signify a nitrate used in the arts; and the particular kind intended to be 
designated" is then distinguished by the name of the base or by the shape of 
the crystal: and thus nitrate of potash is sometimes called potash-saltpetre. 
or prismatic nitre, to distinguish it from soda-saltpetre, also termed cubic 
nitre. When, however, the word saltpetre is used alone, it is understood to 
mean nitrate of potash. 

Natural History. —This salt occurs in both kingdoms of nature. 

a. In the Inorganisbd Kingdom.— In the East Indies, Egypt, Persia, Spain, and 
other parts of the world, but especially in warm countries, large quantities of nitre are 
found in the soil. It would appear to be formed below, and to be brought to the surface 
of the soil by efflorescence. It is found either disseminated throughout the soil or as an 
incrustration upon the surface, but not in distinct layers like nitrate of soda in Peru. It has 
been usually supposed that the nitric acid was formed by the direct union of the nitrogen and 
oxygen of the air; but there are no facts which justify this opinion. It is much more pro- 


1 Invention of Verity, ch. xiiii. 

! Proverbs, ch. xxv. 20; Jeremiah, ch. ii. 22. 

3 Book ii. (Euterpe), chap, lxxxvii. 

4 De Igne. 

5 Hist. Nat. xxx. i. 

6 See Beckmann’s History of Inventions and Discoveries, vol. iv. 

7 Janus, Bd. i S. 454, Breslau, J 846. 

8 Paulus < 'Egineta )i by Adams, vol. iii. pp. 62, 63, and 231. 

9 See Soda Carbonas and Soda Sesquicarbonas. 
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bable that it is formed by the oxidation of ammonia (which is a constant constituent of the 
atmosphere); the products being nitric acid and water: Nil 1 2 3 + 80=3110 + NO. The 
simultaneous oxidation of hydrogen is necessary to effect the union of oxygon with nitrogen. 
The cause of this is, that the acid and water unite, so that water may be said to be a 
condition of nitrification. 1 Azotised animal or vegetable matter is no • further necessary 
than as yielding ammonia. 8 In a nitre-cave in Ceylon, Dr. Davy 3 found nitre without 
animal matter. The potash of the nitrate is in most cases easily accounted for, being 
found in some of the constituents of the soil, as feldspar and mica. “ It must not be 
forgotten, that the occurrence of saltpetre may sometimes be the result of a process long 
since finished; and for this reason its formation will appear inexplicable, as it is no longer 
going on at present, and the conditions which gave rise to it have long ceased to exist,” 
(Knapp). 

ft. In tite Organised Kingdom. —This salt has been found in various plants. It is 
found in tobacco, the sunflower, goosefoot, borage, the nettle, barley, Cmampelos Pareira, 
Geum urbamrn, &c. 4 

Production. —The nitrate of potash employed in this country is obtained 
by the purification of the native nitre of India; but in some parts of the 
world it is procured by the purification of what is commonly called artificial 
nitre—that is, nitre obtained by cultivation. With few exceptions, the 
localities which naturally afford nitre arc within the tropics; wlule the pro¬ 
duction of this salt in the temperate zones is effected chiefly by the inter¬ 
vention of man. 

1 . From native nitre .—The district of Tirhut, in Bengal, is more pro¬ 
ductive of nitre than any other place in India. It is most abundant in those 
parts containing a redundancy of carbonate of lime. An average sample of 
the soil analysed by Mr. Stevenson 5 gave the following composition:— 


Matter insoluble in three Mineral Acids .. 

. Silex . 

. 50-0 

Matter soluble in ditto. 

Carbonate of Lime. 

. 443 


( Sulphate of Soda . 

. 2-7 

Matter soluble in Water . 

^ Muriate of ditto. 

J Nitrate of Lime. 

. 1-4 

. 0!) 


C Nitrate of Potash . 

. 0.7 



IDQjO 


Extraction. —" In the month of November, the leonahs, or native manu¬ 
facturers of saltpetre, commence their operations, by scraping off the surface 
from old mud heaps, mud buildings, waste grounds, &e. where the saltpetre 
has developed itself in a thin white efflorescence, resembling frost rind. This 
saline earth being collected at the factories, the operator first subjects it to 
the process of solution and filtration. This is effected by a large mud filter, 
lined on the inside with stiff clay.” It has a false bottom of bamboo, covered 
with close wrought grass mats, on which are placed vegetable ashes. Upon 
these the nitrous earth is laid. Water is then added to dissolve the saline 
matters of the earth, and the solution thus obtained, filtering through the 
mats, drops into the empty space between the real and false bottom, and is 
conveyed away into an earthen receiver. In its passage through the wood- 

1 Liebig, Organic Chemistry in its Application to Agriculture and Physiology, edited by L. Playfair, 
Lond. 1840. 

2 “ Supposing even that no loss occurs, 260 to 8661bs. of human excrement, 4831bs. of urine, 
2600lbs. of cow-dung, or 10241bs. of fresh muscle, are necessary to Apply the nitrogen of 100lbs. 
el Baltpetre,” (Knapp’s Chemical Technology, p. 358). 

Account of the Interior of Ceylon. * 

4 De Candolle, Phys. Veget. p. 887; Johnstone’s Lectures'on Agricultural Chemistry, 2d edit. 
P* 114. 

5 Joum. of the Asiatic Society of Bengal, vol. ii. p. 23. 
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ashes, the carbonate of potash contained in the latter reacts on the nitrate of 
lime of the solution, and produces nitrate of potash and carbonate of lime. 
The solution is afterwards evaporated in earthen pots, filtered, and put aside 
to crystallize. The impure nitre thus procured is termed dhouah: it contains 
from 45 to 70 per cent, of pure nitrate of potash. It is redissolved and 
crystallized by the native merchants, who supply the Calcutta bazaars; and 
when thus purified is called by the natives kalmee. 1 

Hough nitre. —Saltpetre is imported into this country principally from 
Calcutta, but some also comes from Madras. It is brought over in cloth 
bags, which contain from 15 0 to 17 5 lbs. each. Its quality varies considerably. 
It is always more or less impure: but the common varieties, which have a 
dirty yellowish appearance, are termed rough or crude saltpetre, or grough 
petre; while the purer and cleaner looking kinds arc called East India 
refined. The loss which it suffers in refining—or, in other words, the im¬ 
purities which it contains — are technically designated refraction. This 
varies greatly in different samples, but is usually between 5 and 15 per cent. 

Estimate of the purity of rough nitre. —The degree of impurity or 
refraction of the rough nitre imported into this country is approximatively 
determined previous to sale, in order to enable the merchant or broker to 
estimate its value. Riffaut’s humid method of analysis consists in washing 
the rough nitre with a saturated solution of pure nitrate of potash: this 
dissolves the chlorides and leaves the nitre, which is dried and weighed. 
J'rom this 2 per cent, must be deducted for the nitre deposited from the 
solution whilst taking up the chlorides. Gay-Lussac’s method consists in 
converting the nitrate into carbonate of potash, by fusing it with charcoal and (to 
moderate the reaction) with common salt, and estimating the quantity of alkali 
present. Another method is to dry the salt, by which the amount of water 
present is estimated; to dissolve in water, and thereby to estimate the quantity 
of insoluble substances; to test the solution with nitrate of silver, nitrate of 
baryta, and oxalate of ammonia, in order to form a general action of the im¬ 
purities; and lastly, to crystallize the soluble salts: the experienced eye 
readily detects the foreign salts present, such as nitrate of soda, sulphate of 
potash, sulphate and nitrate of lime, and chlorides of potassium, sodium, and 
calcium. Husz’s physical method has been introduced by him into Austria: 
it consists in ascertaining the temperature at which a cooling solution of nitre 
begins to deposit crystals: this is fixed, and depends on the relative proportion 
of water to that of the nitre dissolved, whether chlorides are present or not. 
Gossart’s method consists in estimating the quantity of nitre and sulphuric 
acid required to peroxidize a protosalt of iron. 2 In Sweden the fracture of 
the salt, which has been melted, is employed as the test: pure saltpetre has a 
coarsely fibrous texture, and is very translucent. 

Purification ( Refining process'). — Refined rough nitre is purified by 
dissolving it in water, boiling the solution, removing the scum, and, after the 
liquid has been allowed to settle, straining it while hot through a hempen 
cloth, and setting aside to crystallize. At the Waltham Abbey powder-mills 
the crystallization is effected in copper pahs. When it has been dissolved and 
crystallized once only it is called singly refined nitre; when twice, doubly 

1 See Stevenson, op. cit.; also India Journal*of Med. and Tim. Science, new series, vol. i. 
p. 10, 1836. * 

! For further details, consult Dumas, Trade de Chimie, t. 2mc, p. 762 ; Brande’s Manual of 
Chemistry j and Knapp’s Chemical Technology. 
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refined 1 (nitrurn depuratum). Its purity may be ascertained by testing it 
■with nitrate of silver, chloride of barium, and oxalate of ammonia. The first 
detects the chlorides, the second the sulphates, and the third the calcareous 
salts (see ante, pp. 355 and 369). 

Tlie Dublin College orders purified nitrate of potash (potassm nitras pnrificatum) to ho 
thus prepared:—lake of Nitrate of Potash, one part. Dissolve in two parts of hot 
water, filter the liquor, and sot it aside, that, on cooling, crystals may be formed. 


2. Cultivated or artificial nitre .—In several parts of Europe nitre is 
cultivated; that is, the conditions necessary to its formation are fulfilled by 
the intervention of man. Hence, in such cases, nitre is said to be artificially 
produced; and the places where these operations are carried on are called 
artificial nitraria (nitrieres art fiddles 2 ), or sometimes saltpetre plan¬ 
tations. The conditions to be fulfilled are the following:— 

1. The presence of bases,—viz. lime, magnesia, and potash,—in a loose porous state; 

as marl, chalk, mortar, &c. 

2. The presence of moisture. 

3. A temperature of from 59° P. to 08° P. 

4. Access of atmospheric air. 

5. The presence of decaying organic nitrogenized matters. 


Light, perhaps, favours the process; though, in Sweden, it is excluded. 

The mode of procedure for fulfilling these indications is modified in different 
places according to circumstances. 

At Appenzel, a canton in Switzerland, nitre is formed from the urine of 
animals. A hole is dug near to stables, and in this is put a sandy kind of 
earth, which is kept moistened with the water running from the stables. In 
two or three years this earth yield's nitre. 

In Sweden, 3 where each landed proprietor is compelled to furnish a certain 
quantity of nitre, it is prepared as follows:—Decomposing animal and vegetable 
matters, mixed with cinders, lime, or marl, are placed in heaps (called nitre 
beds) under cover, the mass being occasionally moved, or holes made in it, 
so that they are exposed to the air. From time to time they are watered with 
urine. At the end of two or three years the nitrogen has combined with 
oxygen, and this with bases to form nitrates. By lixiviation the salts may be 
separated, and any nitrate of lime present may be eouverted into nitrate of 
potash by adding wood-ashes, which contain carbonate of potash. 

In Prussia, nitre walls are employed instead of nitre beds; that is, the 
heaps are made with perpendicular sides like walls. These have two advan¬ 
tages,—they economize land, and they expose a large surface to the air. 4 

At Longpont, in France, a stone quarry is useej, as a nitre plantation, earth 
and dung being arranged in alternate layers, and the liquid manure from 
stables and houses being added to it. Thouvenal proposed the formation of 
sheepfold-nitraria ( nitrieres-berff cries ), so that the manure of sheep might 
he used for nitrification. 


1 Colonel Moody informed me that the rough nitre supplied to the Waltham Abbey powder-mills 
has about 3 per cent, refraction, and requires one crystallization only to render it sufficiently pure 
for the manufacture of gnn-powder. 

2 For full details of this process, consult Thenard, Trade de Chimin t. iii. p. 239, B ine ed. Paris, 

; Dumas, op. supra cit.; Knhlmann, Mem. dead. Sciences de Lille, 1838, nndjn Liebig’s 
Attnalen, xxix. p. 272; and Knapp’s Chemical Technology. 

Hcrzelius, Trade de Chimie, t. iii. p. 391. 

’ Dumas, op. cit. 
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Fig. 83. 



Cri/stals of Nitre. 


Fig. 84. 


The mode of extracting the nitre from the ripe earth may be easily under¬ 
stood. The earth is lixiviated, the crude lye boiled down, some potash salt 
added to decompose the nitrates of lime and magnesia and convert them into 
nitrate of potash, the clear liquid boiled down, and the crude saltpetre allowed 
to crystallize. In the subsequent refining process, glue is added to the lye to 
cause the separation of the extractive matter. 

Peopeeties. —Nitrate of potash usually crystallizes in the form of a six- 
sided prism with dihedral summits, which belongs 
to the right prismatic system. 1 Hence this salt 
is frequently called prismatic nitre (nitrum 
prismaUcum). It has, therefore, two axes of 
double refraction, and presents a double system 
of rings in polarized light (see figs. 33 and 34, p. 
141). But sometimes, though rarely, it crystal¬ 
lizes in obtuse rhombohedra; so that it is dimor¬ 
phous. When pure the crystals are transparent 
and colourless, have a sharp cooling taste, and 
undergo no change by exposure to the air. The 
crystals frequently have a portion of the mother 
liquor mechanically lodged in spaces in the 
crystals: hence dry nitre will sometimes yield a 
moist powder in consequence of the escape of the 
liquor in the process of pulverization. When 
heated, this water is expelled, the nitrate of potash 
fuses, and when cast in moulds forms the nitrum tabnlatum, or, from its 
having formerly been cast into small balls, and stained of a plum colour, sal 
prune lie. At a strong red heat it is decomposed, with the evolution of 
oxygen and the formation of hyponitrite of potash (see ante, p. 268), which, 
when rubbed to powder and mixed with sulphuric acid, emits red fumes 
(composed of nitrous acid and binoxide of nitrogen). One hundred parts of 
water at 32° dissolve 13-32 parts of this salt, but at 77° they dissolve 38 
parts. During the solution cold is generated. In pure alcohol nitre is 
insoluble. 

Characteristics. —This salt is known to be a nitrate by the characters 
already detailed (see ante, p. 412) for this class of salts. That its base is 
potash is shewn by the tests before mentioned (see ante, p. 463) for this 
substance. 

Composition. —Nitrate of potash has the following composition:— 




9 

^ A 

m ^ 


Primitive 



Atoms. Eq. Wi. 

Per Cent. 

Wollaston. 

Longchamp. 

Thomson. 

Potash. 

. 1 . 47 ... 

... 46535 .. 

.... 46-668 .. 

.... 46-703 .. 

.... 45-66 

Nitric Acid ... 

. 1 . 54 ... 

... 53-465 .. 

.... 53-332 .. 

.... 53-297 .. 

.... 64-34 

Nitrate of Potash 1 .101 

.... 100-000 .. 

.... 100 000 .. 

.... 100 000 .. 

.... 100-00 


Impurities. —Nitrate of potash is sometimes contaminated with alkaline or 
earthy chlorides or sulphates; the mode of recognising which has already been 
pointed out (see ante, 1 p. 509).—Nitrate of potash, when pure, undergoes no 

— * « 

1 Levy, Quarterly Journal <f Science, vol. xv. p. 284; also Miller, in Philosophical Magazine 
for July 1840. 
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change by exposure to the air ; but if nitrate of soda be present, this absorbs 
moisture. The presence of nitrate of soda is detected by the yellow colour 
which it communicates to flame; whereas that produced by potash only is 
violet (see ante, pp. 463 and 496). 

Physiological Effects, a. On Vegetables .—Nitrate of potash dis¬ 
solved in 300 times its weight of water promotes vegetation: but a solution 
containing- 3 TT part of nitre is injurious to the growth of plants. 1 Some 
interesting details on the use of alkaline nitrates are given by Mr. Johnstone. 2 
He says that they increase the production of woody matter of plants; but no 
well-ascertained facts have yet been obtained to determine the differential 
effects of the nitrates of potash and soda. 

j3. On Animals generally. —Orfila 3 found that when introduced into the 
stomach of dogs it acts as an irritant poison. If administered in doses of 
two or three drachms, it is capable, when not vomited up, of causing death. 
Its operation is that of a narcotico-acrid poison. When applied to the 
cellular tissue it produces, according to this experimentalist, local effects 
only, and does not become absorbed. But Devergie 4 states, on the authority 
of J. E. M. Smith, that half an ounce applied to the thigh killed a dog in 
thirty-six hours. Eight ounces dissolved in a pint of water, and swallowed, 
killed a horse in twenty-four hours with all the symptoms of violent intes¬ 
tinal irritation. 5 Veterinarians use nitre as a diuretic and refrigerant in 
doses of from two to four drachms. 

y. On Man .—In very large doses (such, for example, as one ounce or 
more) nitre has in several instances caused death ; 6 but the effects of it are 
not uniform, since, in other cases, this quantity has not appeared to have 
any very remarkable or obvious effect. For example. Dr. Cluistison knew 
an instance in which one ounce was taken without occasioning any other un¬ 
pleasant symptom than vomiting; and it was retained on the stomach for 
above a quarter of an hour. In a case reported by Mr. Gillard a man 
recovered in four days from the use of two ounces of nitre taken by mistake 
for Epsom salts. In those cases where violent effects followed the ingestion 
of it, the symptoms were two fold : on the one hand, those indicating irrita¬ 
tion of the alimentary canal (such as pain, vomiting, and sometimes purging); 
on the other hand, an affection of the nervous system (marked by giddiness, 
convulsions, failure of pulse, tendency to fainting, dilated pupil, insensibility, 
and palsy.) In a case related by Dr. Geoghegan, (quoted by Mr. Taylor) 
death occurred in two hours from an ounce and a half; in Orfila's case one 
ounce caused death in three hours; and in another case which occurred in 
Manchester, ten drachms caused diarrhoea and death in five hours. In other 
eases the death has been less speedy : in one instance it did not occur till 
sixty hours after the ingestion of an ounce and a half of the salt. It is 
probable that the operation of ni£re is influenced by the quantity of 
aqueous liquid in which the salt is dissolved, and that the more we dilute, 
the less -powerfully does it act as a poison. In no other way can we 

1 Davy, Agricultural Chemistry. 

2 Lectures on Agricultural Chemistry, p. 591 et seif. 2d edit. 

3 Toxicol. Generals. 

4 Medecine LSgale. » 

i ’ Moinroud, Pharmacologic Peterinairc, 1’aris, 1831» 

6 See Mr. A. S. Taylor’s work On Poisons. 
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reconcile the discrepant statements in regard to the effects produced by an 
ounce of nitre. 

In moderate doses, nitre acts as a refrigerant, diuretic, and diaphoretic. 
Its refrigerant properties are best seen when the body is preternaturally hot, 
as in febrile disorders. Mr. Alexander, 1 in his trials with it, made on himself, 
experienced a sensation of chilliness after each dose, but he could not recog¬ 
nise by the thermometer any diminution of heat in the external parts of his 
body. He found, in most of his experiments, that, it had a powerful influence 
over the vascular system, and surprisingly diminished, in a very short period 
of time, the number of pulsations. Thus, on several occasions, a drachm of 
this salt, within a few minutes, reduced the frecpiency of the pulse from 70 to 
60 beats. Diuresis is another effect. As the nitre can be detected in the 
urine (see ante, p. 101), its operation as a diuretic depends, perhaps, on the 
local stimulus which is communicated to the renal vessels while the salt is 
passing through them. Like most of the neutral salts of the alkalies, the 
continued use of it promotes alvine evacuations. Pull doses frequently pro¬ 
duce pain in the stomach. As a diaphoretic, it is usually given in combina¬ 
tion with emetic tartar. 

Various effects on the blood have been ascribed to nitre: some of these have 
been already alluded to. One of them is a physical or endosmotic effect 
exercised by this salt, before its absorption, on the serum of the blood, through 
the coats of the vessels (see ante, pp. 91 and 92). After its absorption, it is 
probable that it may exert a similar endosmotic influence over the blood- 
corpuscles, and cause them to collapse or contract. Several chemical effects 
on the blood have likewise been ascribed to it. Its antiplastic or plastilytic 
effect has been already alluded to (see ante, pp. 109 and 179). Zimmermann 2 
has suggested, that in thoracic inflammation nitre promotes absorption of the 
effused products by preventing the coagulation of the fibrinc, and rendering 
the effused plasma more soluble, and thereby more readily absorbable. 
Another effect which this, in common with other saline substances, produces 
on the blood, and which I have before noticed (see ante , p. 179), is that of 
diminishing the adhesiveness of the blood-corpuscles for each other. A third 
chemical effect is the change which it occasions in the colour of the blood. 
If it be mixed with dark-coloured venous blood out of the body, it communi¬ 
cates to it a florid or arterial hue. Now as this salt, when taken into the 
stomach, becomes absorbed, it is not unreasonable to suppose that while 
mixed with the circulating blood it might have an analogous effect. Dr. 
Stevens 3 asserts, that in the last stage of fever, when the blood is black, it 
has this effect. Moreover,, he fells us (p. 154), that in a case which occurred 
in America, where a person swallowed an ounce of nitre by mistake, in place 
of Glauber's salts, the blood when drawn from a vein was completely florid, 
and remained as fluid as if the nitre had been added to it out of the body. 4 

Uses. —It follows, from what has' been now stated in regard to the 
physiological effects of nitre, that this substance is indicated when wc wish 

1 Essays, p. 105, et seq. F.dinb. 1768. 

* Loudon Medical Gazeltt, .Tan. 22, 1847, p. 175. 

Observations on the Blood, p. 2‘.)8, Loud. 1832. 

4 For 9ome remarks on the effects of nitre on the blood, by Mr. Carlyon, see Bond. Med. Gaz. 
vol. via. p. 026 ; and on nftre as a therapeutic agent, by Dr. Hancock, see Lancet for 1831-2, vol. ii- 
p. 760. 
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to diminish preternatural heat, and to reduce the force and frequency of the 
pulse, as in febrile disorders, inflammatory affections, (except, perhaps, those 
of the stomach, bowels, kidneys, and bladder), and hemorrhages 1 (especially 
haemoptysis). In continued fever it is frequently given in combination with 
emetic tartar, and sometimes also with calomel. 

In acute rheumatism large doses of nitre have been administered, ap¬ 
parently, in many cases, with great success. They were first employed about 
the middle of the last century by Dr. Broeklesby, 2 who gave this salt to the 
extent of ten drachms or more, dissolved in three, four, or five quarts of thin 
gruel in twenty-four hours. Within three or four days the malady was much 
relieved or even cured under great sweating. Until the last ten or twelve 
years this method of treatment had for the most part fallen into disuse : it 
has, however, lately been revived, principally by some French physiciaus. 
According to Dr. Henry Bennet 3 the revival is due to Gendrin. But Martin 
Solon (whose observations have been reported by Aran), 4 Stocber, Forget,® 
and others, have borne evidence to the success of the practice. Bouchardat, 6 
however, observes that this method of treatment had been repeatedly tried in 
the practice of the Hotel-Dieu; but either from the physicians of that 
hospital not finding it more efficacious than simple expectation, or because 
they feared the action of a too energetic an .agent, the trials of it were not long 
continued. Gendrin generally begins by four drachms in the twenty-four 
hours with an adult female, and six drachms, iu the same period, with an 
adult male; and he rapidly increases the dose to eight, ten, or twelve 
drachms, seldom carrying it further. Aran states that the mean quantity 
employed in twenty-four hours is about eight drachms, and that the mean 
quantity administered during the disease has been about twelve ounces! 
The salt should be given dissolved in a large quantity of liquid. Aran says 
the eight drachms were given in about three wine-quarts of tisane. Bennet 
states that it should be given in a large quantity of weak lemonade or barley 
water; properly sw'eetened, in the proportion of about four drachms of nitre 
to a pint and a half of gruel. The obvious effects produced are usually 
copious sweating, sometimes diuresis, sometimes purging. Under its 
influence the force and frequency of the heart’s action are diminished. Ill 
effects from its use are stated to be rare. In acute rheumatism it sometimes 
fails to give any relief: in chronic rheumatism it is useless. 

It is not often used as a diuretic, because its activity in this respect is not 
very great; but it is adapted for those cases which are accompanied with 
arterial excitement. 

Dr. Young has successfully employed nitrate of^ potash in the treatment of 
incontinence of urine in children. It acts, he says, as a stimulant to the 
bladder or its sphincter. 

In sore-throat it is mixed with white sugar, and gradually swallowed. A 
mixture of nitre and powdered gun^ias long been a favourite remedy for 
diminishing the scalding of gonorrhoea. 

’ Gibbons, Medical (levies and Remarks, Part II. On Nitre in Samorrhagy , 2d cd. Sudbury, 1811. 

(Economical and Medical Observations, p. 116, Loud. 1704. a 

’ Lancet, Feb. 10 and June 15, 1844. 

Journal des Connausances Medico-Chirurgkales; also, Auucaire de T/icrapeutiJlff, 1842. 

Ann. de Therafi. 1844. 

6 Ibid. 1842. 

VOL. I. 2 L 
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Nitre is rarely employed as an external agent, except as a means of 
producing cold. Thus, five ounces of nitrate of potash, with five ounces of 
sal ammoniac, dissolved in sixteen ounces of water, reduces the temperature 
40° I\; that is, from 50° to 10°, according to Mr. Walker. Hence, there¬ 
fore, we sometimes employ this mixture, placed in a bladder, as an external 
application (see ante, p. 84.) 

On the belief that fever, cholera, and other malignant diseases, were 
produced by a deranged state of the blood, and that this derangement 
depended on, or consisted in, a diminution or entire loss of the saline parts 
of the blood. Dr. Stevens employed nitre, chloride of sodium, and other 
alkaline salts, in the treatment of these diseases. 1 I have before (see ante , 
p. 181) had occasion to refer to this subject. 

Nitre, in large doses, has been employed in the treatment of scurvy, and 
with considerable success, according to the statement of Mr. Cameron. 2 This 
accords with Dr. Garrod’s views already explained (see ante, p. 464). 

Administration. —It may be given in doses of from ten grains to half a 
drachm, in the form of powder, mixed with sugar, or in solution. If 
administered as a refrigerant, it should be dissolved in water and immediately 
swallowed, in order that the coldness of the solution may assist the action of 
the salt. If employed as a diuretic, we ought to give mild liquids plentifully, 
and keep the skin cool. 

Antidote. —No chemical antidote for this salt is known. In case of 
poisoning, therefore, we should remove the poison from the stomach as 
■speedily as possible, and administer tepid emollient drinks. Opiates, perhaps, 
may be advantageously administered. The inflammatory symptoms arc to be 
combated by the usual antiphlogistic measures. 

IMALATIO MTROSA; Fmnigatio Nitrosa. —The fumes produced by the 
deflagration of nitrate of potash with paper have been inhaled with benefit in 
spasmodic asthma. 3 To obtain them, blotting paper is to be dipped in a 
saturated solution of nitre, and afterwards dried: by this means we obtain 
what is commonly called touch paper. The fumes evolved by its ignition 
are to be inhaled cither by setting fire to the paper on a plate, or rolled up 
and placed in a candlestick, and letting the fumes escape into the room, tho 
air of which soon becomes sensibly impregnated with them ; or by smoking 
the paper in a tobacco pipe. In about a quarter of an hour the patient 
experiences their beneficial effects. 


51. POTASSES ACETAS.—ACETATE OF POTASH. 

Formula- KOjCffPO 1 ; or KO,A. Ftpdvalcnt Weight 98. 

History. —It appears to have been first clearly described by Raymond 
Lully in the thirteenth century, and has been known by several appellations ; 
such as terra foliata tartari, diuretic salt (sal diureticus), regenerated 
tartar (tartar regeneratus), arcanimi tartari, and kali acetatum. 

1 Stevens, op. supra, cil. pp. 290, 298, &e. 

s Mepic.o-Chintr. Review, March 1830, p. 483. 

3 London Medical Gazelle, Sept. 4, 1846, p. 431. 
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Naturae History. —Geiger 1 says this salt is found in some mineral springs. 
It exists in the juices of many plants. The sap of the elm, and of most trees. 
Winter’s bark, linseed, senna leaves, the rhizome of ginger, &c. are said to 
contain it. 

Preparation. —All the British Colleges give directions for the preparation 
of this salt. 

The London College orders of Carbonate of Potash, lbj.; Acetic Acid, f^xxvj.; Distilled 
Water, f^xij. Add the carbonate of potash, to the acid, first mixed with water, to satura¬ 
tion, then strain. Evaporate the liquor in a sand-bath, the heat being cautiously applied, 
until the salt is dried. 

The Edinburgh College orders of Pyroligneous Acid, Oiss.; Carbonate of Potash (dry), 
?vij., or a sufficiency. Add the carbonate gradually to the acid till complete neutralization 
is accomplished. Evaporate the solution over the vapour-bath till it is so concentrated 
as to form a concrete mass when cold. Allow it to cool and crystallize in a solid cake; 
which must be broken up, and immediately put into well-closed bottles. 

The Dublin College gives the following directions for its preparation:—Take of Carbonate 
of Potash from Crystals of Tartar any required quantity. Pour on it, by repeated addi¬ 
tions, Distilled Vinegar of a medium heat, and in quantity about five times the weight of 
the salt. Wheif the effervescence shall have ceased, and the liquor have given off vapours 
during some time, let the additions of distilled vinegar be repeated at intervals, until 
effervescence shall have completely ceased. By continued evaporation the salt will become 
dry, and by a moderate increase of the heat it is to be cautiously liquefied. When the 
salt has cooled, let it be dissolved in water: filter the liquor, and boil it down until, when 
removed from the fire, on cooling, it forms a mass of crystals. 

In this process the acid unites with the potash of the carbonate, and dis¬ 
engages carbonic acid. K0,C0 2 + A=KO,A+CO 2 . 

To obtain a perfectly white mass, pure acetic acid should be used ; and to 
prevent the salt from becoming yellow or brown during the evaporation of the 
solution, a slight excess of acid should be present. 

Properties. —It is usually met with as a colourless, white solid, with a 
foliated texture (which is given to it by fusion and cooling), odourless, but 
having a pungent saline taste and a soapy feel. It is exceedingly deliquescent, 
and, therefore, ought to be preserved in a well-stoppered bottle. It is very 
soluble both in water and alcohol; indeed, in water, it is one of the most 
soluble salts we are acquainted with. At 60°, 100 parts of the salt will 
dissolve in 102 parts of water. 

Characteristics. —As a potash salt, it is known by the tests for this base, 
before described (see ante, p.,463). As an acetate, it is recognised by the 
tests for acetic acid hereafter to be stated. Its deliquescence is also a 
characteristic. 

Composition.— Its composition is as follows :— 



Moms. 

Eq. Wt. 

Per Cent. 

Wenzel. 

PicMer. 

Potash .... 

1 

... 47 . 

. 47-96 ... 

... 50*15 .. 

.... 51-4 

Acetic Acid (dry) . 

.. 1 .... 

... 81 y.. 

. 52-04 ... 

... 49-85 .. 

.... 48-6 

Acetate of Potash . 

.. I .... 

.. 98 . 

. 10000 ... 

... 10000 .. 

.... 1000 


. Impurity. —It should be white and perfectly neutral. Frequently, however, 
it reacts on test-paper as an alkali, owing to a slight excess of potash. The 
presence of chlorides may be detected by nitrate of silver; of sulphates, by 


1 Handbuch der Pharmmne. 
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chloride of barium; of metals, by hydrosulphuric acid or ferrocyanide of 
potassium. 

Physiological Effects. —Two or three drachms cause purging, which is 
sometimes accompanied with griping. In smaller doses, more especially if 
largely diluted (see ante, p. 252), it acts as a diuretic and mild diaphoretic. 
In its passage to the kidneys, it becomes decomposed, and is converted into 
the carbonate of potash (see ante, p. 180), which may be detected in the 
urine (see ante, p. 102). Probably the pulmonary excretions of those who 
employ it also become impregnated with this salt, since it has been said that, 
in persons with delicate lungs it acts as an irritant to these organs. 

Uses. —In this country it is rarely employed, except as a diuretic in 
dropsical complaints. It is a valuable adjunct to other renal excitants. On 
the continent it is administered in various diseases as an alterative or resolvent. 
Thus in seirrhus of the pylorus, chlorosis, and visceral and glandular enlarge¬ 
ments. It may be employed in the lithic acid diathesis to render the urine 
alkaline. It is of course improper when pliosphatic deposits are observed in 
the urine. 

Ahministration. —It is given as a diuretic in do&es. of from a scruple to a 
drachm and a half, dissolved in some mild diluent. Tn larger doses, as two 
or three drachms, it acts as a purgative. 


52. POTASSiE TARTRATES.—TARTRATES OP POTASH. 

Two compounds of potash and tartaric acid arc known: they are 

1. The neutral or bihasir. tartrate of potash . 2KO,T 

2. The acid or monobasic tartrate (hitartrate) of potash. KO,T 

Both of these salts are employed in medicine. 


1. PotasSse Tartras.—Neutral or Bibasic Tartrate of Potash. 

Formula 2K0,C 3 1I 4 0 10 ; or 2KO.T. Equivalent Weight 225. 

History. —This salt was known to Lemery. It has been termed soluble 
tartar '(tartarum solitbile), tartarized tartar (tarlarus tartarizatm ), 
tartarized kali (kali tartarizafum ), vegetable salt {sal vegetabile), be¬ 
lt is the tartrate of potes ► * (potasses tartras) of the Phanftacopceias. 

Preparation. —All the British Colleges give directions for its preparation. 

The London College orders of Bitartrate of Potash, powdered, Ibiii.; Carbonate of 
Potash, |xvj., or as much as may be sufficW; Boiling Water, Ovj. Dissolve the car¬ 
bonate of potash in the boiling water, then adit the hitartrate of potash, and boil. Strain 
the liquor, and afterwards boil it down until a pellicle floats, and set it aside that crystals 
may be formed. Hie liquor being poured off, dry these, and again evaporate the Liquor 
that crystals may be produced. 

' The processes of the Edinburgh and Dublin Colleges are essentially the same. 

In this process the excess of acid in the hitartrate is saturated by the 
potash 6t the carbonate; the carbonic acid escapes. Or if we assume 
tartaric acid to be a bibasic Ucid, cream of tartar is to be regarded as a mono- 
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Fig. 85. 


basic tartrate of potash, and on the addition of another atom of acid, it becomes 
a bibasic tartrate. 

Properties. —It is usually met with in the shops in a granular state; but 
it ought to be crystallized. Its crystals are right 
rhombic prisms. To the taste this salt is saline, and 
somewhat bitter. It deliquesces when exposed to 
the air, and is soluble in its own weight of water at 
50°: the solution decomposes by keeping. 

Characteristics .—Its characteristics are those of 
a potash salt (see ante, p. 463) and of a tartrate 
(see Acidnm Tartaric uni). When heated to red¬ 
ness it is decomposed, leaving as a residue charcoal 
and carbonate of potash. When heated, the salt 
evolves the odour of caramel. If an excess of a 
strong acid (as the sulphuric) be added to a solution 
of this salt, we obtain crystals of the bitartrate. Hence acids, and most 
acidulous salts, are incompatible with it, as also are tamarinds. The tartrate 
is readily distinguished from the bitartrate by its deliquescent property, its 
greater solubility, and its want of acidity. 

Composition. —The following is the composition of this salt:— 



Crystal of Tartrate of 

Potash. 


Jloms. 

Eq. in. 

Per C/ml. 

Berzelius. 

Potash. 

2 .. 

.... 94 ... 

... 41-593 ... 

.... 41-31 

Tartaric Acid. 

1 ... 

.... 132 ... 

... 58-407 ... 

.... 58-69 

Neutral Tartrate of Potash 

1 ... 

... 220 ... 

... 100-000 

10000 


The large crystals contain, according to Dr. Thomson, 1 four equivalents of 
water, 2KO,T,4HO. The same authority states that he has had crystals of 
this salt in needles which seemed to contain no water of crystallization. 

Impurity. —It may contain excess of acid or of base, either of which is 
easily recognised;—the one by litmus, the other by turmeric. The sulphates 
may be detected by chloride of barium throwing down a white precipitate 
insoluble in nitric acid. 

Physiological Effects. —This salt is a gentle purgative and diuretic. 
Like the other vegetable salts of the alkalies, it is decomposed in the system, 
and converted into the carbonate (see ante, p. 180), in which state it is found 
in the urine, to which it communicates alkaline properties (see ante, p. 102). 

It is said to have the power of preventing the griping of other more active 
cathartics, as senna and scammony; but, from mv pwu personal observations, 
I doubt the correctness of this statement. • 

Uses. —It is employed as a mild purgative in dyspepsia, at the commence¬ 
ment of diarrhoea, in some liver compkjnts, Sic. Sometimes it is used as an 
adjunct to other more active purgatiffe, as the infusion of senna. It may be 
used in lithiasis to render the urine alkaline, in which case it must be used in 
the form of a dilute solution (see ante, p. 92). Liebig 2 has proposed to 
employ it as an agent for destroying the acidity of Rliine wines. 

Administration. —It may be given in doses of from two or three drachms 
to half an ounce, or even an ounce. 

1 First Principles of Cuemistry, vol.*ii. p. 2Gft. 

1 Pharmaceutical journal, vol. viii. ]>p. 03 aud 90. 
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2. Potassse Tartras Acida.—The Acid or Monobasic Tartrate 

of Potasb. 

Formula KO.OTPO"’, HO; or KO.TJIO. Equivalent Weight 188. 


History. —In its impure form, as a deposit from wine, it must have been 
known at a very early period. “It is called tartar,” says Paracelsus, 
“because it produces oil, water, tincture, and salt, which bum the patient as 
hell does.” Scheele, in 1769, first explained its nature. It is known by the 
various names of bitartrate (potasses bitartras, Ph. L. E. D.), supertartrate, 
or acidulous tartrate of potash, or cream of tartar (cremor tartari). 

Natural History. —It is a constituent of many vegetable juices, especially 
of grape juice, from which the whole of the commercial bitartrate is procured. 
It is more abundant in unripe than in ripe grapes. It is also found in many 
other vegetables, as tamarinds. 

Production. —All the acid tartrate of commerce is obtained during the 
vinous fermentation. It exists in solution in grape juice; but being very slightly 
soluble in a mixture of alcohol and water, it deposits during fermentation 
(that is, when alcohol is produced), and forms a crust on the sides of the cask. 
In this state it is known in commerce under the name of crude tartar (tar- 


tarus crudus), or argol, and which is termed white or red (tartarus albus 
vel tartarus ruber), according as it is obtained from white or red wine. 

Argol, or crude tartar, occurs in crystalline cakes of a reddish colour, 
and is composed of the bitartrate of potash, tartrate of lime (and sometimes 
biracemate of potash), colouring and extractive matter, &c. 

At Montpellier, tartar is procured thus:—Argol is boiled in water, and 
the solution allowed to cool, by which a deposit of crystals is obtained; these 
are washed with cold water, and dissolved in boiling water containing char¬ 
coal and alumina (clay), the latter substances being employed to remove the 
colouring matter with which they precipitate. The clear liquor is allowed to 
cool slowly, by which crystals are formed. These constitute the tartarus 
depuratus or crystalli tartari of the older chemists. If a hot saturated 
solution of tartar be cooled, the surface of the liquid becomes coated by a 
layer of very fine crystals of bitartrate: hence this crust was called cream of 
tartar (cremor tartari). 

Properties. —As met with in commerce, this salt forms a white crystalline 
mass, without odour, but having an acidulous and gritty taste. According 
v,.. to Mr. Brooke 1 its crystals 

86 ‘ Tig. 87. are right rhombic prisms 

/V. (figs. 86 and 87). Liebig, 2 

iC however, says they are 

Y oblique rhombic prisms. 

1/ 'm 8 ^ is unaltered by exposure 

yj to the air; but when heated, 

^ 'm. /Jr it decomposes, swells up, 

‘ evolves various volatile pro- 

A* ordirttery perfect Crystal Common Crystal of ditto. d uc ts> gives out an odour of 

of Bitartrate of Potash^ % caramel, and is converted 


1 Ann. of Phil. N. S. vol. vii. p, 161. 


2 Turner’s Chemistry, 7th edit. 
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into black flux [fluor niger), —a compound of charcoal and carbonate of 
potash. If made with raw tartar containing nitrogen, the black flux will be 
contaminated with bicyanide of potassium (see ante, p. 474). If the acid 
tartrate be deflagrated with nitrate of potash, the residue is while flux {fluor 
alius), or carbonate of potash (see ante, p. 474). Bitartrate of potash is 
very slightly soluble in water, and is insoluble in alcohol. 

Characteristics. —One character of this salt is derived from the phenomena 
attending its conversion into black flux, as above mentioned. If black flux 
be digested in water, we obtain a solution of carbonate of potash, the charac¬ 
teristics of which have been before stated (see ante, p. 475). Another cha¬ 
racter of the bitartrate is its slight solubility in water, and its solution reddening 
litmus. The addition of caustic potash increases its solubility, whereas alcohol 
diminishes it. Acetate of lead added to a solution of the bitartrate forms a 
copious white precipitate: lime water has the same effect. Mixed with 
alkaline carbonates, it produces effervescence. 

Composition. —Crystallized acid tartrate (bitartrate) of potash has the 
following composition 

Atoms. Eg. Wt. Per Cent. Berzelius. 


Potash. 1 . 47 . 25 00 . 24-80 

Tartaric Acid ... 1 . 132 . 70'21 . 70'45 

Water . 1 . 9 . 4‘79 . 4'75 


Crystallized Acid Tartrate of Potash 1 . 188 . 100 00 .. 100’00 

Impurity. —Acid tartrate of potash when pure is quite white. As found 
in commerce it usually contains from 2 to 5 per cent, of tartrate of lime; and 
hence a little carbonate of lime may be detected in black flux. This is of no 
material consequence in a medicinal point of view. To detect the tartrate of 
lime, digest the suspected acid tartrate of potash, with a solution of caustic 
ammonia, and test the filtered solution with oxalate of ammonia. If the 
powdered acid tartrate be adulterated with either alum or bisulphate of potash, 
the fraud may be detected by chloride of barium, which causes a white pre¬ 
cipitate {sulphate of baryta ) insoluble in nitric acid. Sulphuretted hydrogen 
and solution of ferrocyanide of potassium should produce no change in a 
solution of this salt. 

To detect racemic acid, proceed thus:—Saturate the suspected acid tartrate 
of potash, with pure carbonate of potash, then add lime water, and afterwards 
sal ammoniac. If the sal ammoniac does not completely dissolve the pre¬ 
cipitate caused by the lime water, racemate of lime is present. 

It is sparingly dissolved by water. It renders tho^jfilour of litmus red. At a red heat 
it is converted into carbonate of potash.— PL Lond. 

“ Entirely soluble in 40 parts of boiling water: forty grains in solution are neutralized 
with 30 grams of crystallized carbonate oLdffa; and when then precipitated by 70 grains 
of nitrate of lead, the liquid remains precipitublc by more of the test.’’— Ph. Ed. 

Physiological Effects.— When taken in small doses, diluted with 
water, it acts as a refrigerant and diuretic; in larger doses (as two or three 
drachms) it purges, and frequently creates flatulence .and griping. By con¬ 
tinued use it disorders the digestive functions, and causes emaciatjpn, most 
probably from defective nutrition. In excessive doses it produces inflamma¬ 
tion of the stomach and intestines. A fatal cake has *been recorded by Mr. 
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Tyson. 1 A man, to relieve the effects of drunkenness, swallowed four or five 
table-spoonfuls of cream of tartar, it caused violent vomiting and purging, 
and other symptoms of gastro-enteritis, and pain in the loins. The 'thighs 
and legs appeared paralyzed. He died on the third day. On a post-mortem 
examination, the stomach and intestines were found inflamed. The changes 
which the bitartrate undergoes during its passage through the system, and its 
effects on the urine, have already been pointed out (see ante, p. 180). 

Uses.— -Acid or bitartrate of potash is frequently employed to form a 
refrigerant drink, in febrile and inflammatory diseases. It allays thirst, 
diminishes preternatural heat, and reduces vascular action. As a diuretic 
in dropsical complaints, it is used either in the same way, or taken in the 
form of an electuary. As a purgative it is not usually exhibited alone, but, 
in general, with jalap, sulphur, senna, or some other purgative. Thus, in 
dropsical complaints, a very valuable hydragogue cathartic is a mixture of jalap 
and bitartrate of potash. In skin diseases and affections of the rectum (as 
piles, stricture, and prolapsus), a very useful purgative is an electuary composed 
of sulphur, bitartrate of potash, and confection of senna. An effervescing 
aperient may be prepared by mixing three drachms of the bitartrate with two 
and a half draclims of carbonate of soda: the resulting salt is the potash- 
tartrate of soda. As a tooth-powder, bitartrate of potash is sometimes used 
on account of its gritty qualities: a very good dentifrice consists of equal parts 
of bitartrate, powdered rhatany root, and myrrh (see ante, p. 155). 

Administration. —As a liydragoguc cathartic, the dose is from four to 
eight drachms; as an aperient, one or two draclims; as a diuretic, in repeated 
doses of a scruple to a drachm (see Pulvis Jalaptv Compositus). 

1. POTUS IMPERIALIS; Tisana Imperialis; Imperial .—It is formed by 
dissolving one drachm or a drachm and a half of cream of tartar in a pint of 
boiling water, and flavouring with lemon-peel and sugar. When cold, the 
solution may bo taken, ad libitum, as a refrigerant drink in febrile complaints, 
and as a diuretic. 

2. SERUM LACT1S TARTARIZAT11M; Cream of Tartar Whey .—'This is 
prepared by adding about two drachms of the bitartrate to a pint of milk. It 
may be diluted with water, and taken in febrile and dropsical complaints. 


53. Potassse Boro-tartras.—Boro-tartrate of Potash. 


The addition of either boracic ae.d or borax to cream of tartar greatly increases the 
solubility of the latter; and the compound produced lias been termed soluble cream of 
tartar (cre.mor tartari solubilu■). It, was discovered by Le Ffevre in 1732. 

In the French Codex, the tartras borico-pSkts/sicus is prepared by dissolving 40 parts of 
bitartrate of potash and 10 parts of crystallized horacie acid in 240 parts of water, and 
evaporating the solution either to dryness or to a syrupy consistence, and then spreading 
it on plates to dry. The compound thus obtained is white, has a sour taste, is incapable 
of crystallizing, and is soluble in water in all proportions. According to Soubeiran, 
soluble cream of tartar, when_chemieally pure and saturated with boracic acid, consists of 
KO,2T + BO* or KO,T + Bfr'T. 


* London?Medical Gazette , vol. xxi. p. 177* 
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In the Prussian Pharmacopoeia, tartarus boraxatus is prepared by dissolving one, part 
of borax in ten parts of boiling water, and then adding three parts of depurated tartar 
deprived of tartrate of lime. The solution i% to be evaporated by a gentle heat, in a 
vapour bath, until it becomes a tenacious mass: it is then to be placed on paper, dried by 
a gentle heat, and rubbed to powder. It is a white deliquescent powder, having an acid 
taste, and being soluble in hs own weight of water. According to Duflos, it consists of 
K0,NaO,2T+2(K0,B0 3 ,2T) + 3HO. 

Jloro-tartrate of potash partakes of the medicinal properties of cream of tartar and 
borax. Its great solubility gives it an advantage over cream of tartar. In doses of 
from half to an ounce it acts as a cooling purgative. In smaller doses it is diuretic, and 
is said to be emmenagogue. It has been employed in dropsical affections, amenorrhma, 
hepatic congestion, ana various other maladies. As a resolvent, it is given in doses ol' 
a scruple. It has been recommended by Mr. Urc 1 as a solvent for lithic acid calculi. 

54. Potassse Citra*.—Citrate of Potash. 

Formula 3KO,C K IPO I! ; or 3KO,Ci. Equivalent Weight 306. 

Neutral Citrate of Potash ; Sal Absinthii citratwm ; Trihasic Citrate of Potash.— Pre¬ 
pared by saturating a solution of crystallized citric acid with bicarbonate of potash and 
evaporating to dryness.—If lemon-juice be substituted for the solution of citric acid, the 
resulting compound will contain, besides some mucilaginous and extractive matter, a 
portion of inalate of potash ( kali nialico-citratum). —If commercial carbonate of potash be 
substituted for the bicarbonate, some hydrate of silica separates when the carbonate is 
saturated with citric acid. 

Neutral citrate of potash is a deliquescent solid, and, therefore, requires to be kept in 
woll-stoppcred vessels. It may be obtained in stellated groups of acicular deliquescent 
crystals, having an alkaline flavour, and which, according to ileldt, contain 2110. It is 
insoluble in alcohol. 

Citrate of potash agrees very much with the other vegetable salts of the alkalies in its 
medicinal effects. It acts mildly on the skin, bowels, and kidneys, whose secretions it 
promotes. It is an excellent refrigerant, soothing or sedative diaphoretic in fevers with 
a hot and dry skin, and is less apt to act on the bowels than the tartrate or acetate of 
potash. When there is a tendency to diarrhoea, the citrate may he combined with an 
opiate. It is peculiarly valuable when the stomach is irritable. lake the other vegetable 
suits of the alkalies, it communicates an alkaline quality to the urine (see ante, pp. 102 
and ISO). The dose of the solid citrate is 3j. to 5ss. dissolved in a fluidounce of water, 
sweetened, if desired, with syrup, and taken every two or three hours as occasion may 
require. 

1. Liquor Potassas Citratis, Ph. United States; Solution of Citrate of Potash ( Neutral 
Mixture). —Take of Fresh Lemon-juice, half a pint; Carbodate of Potassa, a sufficient 
quantity. Add the Carbonate of Potassa gradually to the Lemon-juice till it is perfectly 
saturated; then filter. Or, take of Citric Acid, half an ounce; Oil of Lemons, two 
minims; Water, half a pint; Carbonate of Potassa, a sufficient quantity. Eub the Citric 
Acid with the Oil of Lemons, and afterwards with the Water, till it is dissolved; then 
add the Carbonate of Potassa gradually till the Acid is perfectly saturated; lastly, filter. 

The dose of this officinal solution is a tablespooiiLii?*Or \ialf a fluidounce, diluted with 
about an equal measure of water. ' 

2. Liquor Potass.® Citratis Effervescens ; Effervescing Solution of Citrate of Potash. 

—This constitutes the common effervescin^traught (hausius efferveseens), or Riverius’s 
potion (potio Riverii). It is an extemporaneous solution of citrate of potash given in a 
state of effervescence; and is prepared with bicarbonate of potash and either citric acid 
or lemon-juice. The latter yields a somewhat more agreeable draught, but is not of 
uniform strength. The following is a formula for its preparation :— . 

Potass® Biearbonatis, gr. xxv.; Syrupi Aurantii, Tinct. Cardamomi Co. a». 5j-; 
"T)® distillat®, 5vj. M. fiat haustus,' cum succi limonum ireccntis fyss. vel quantum 
suilicit, in actu eflervesceutiai, sumeudus. 


Pharmaceutical Journal, vol.i. p. 191* 
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Instead of lemon-juice, 17 grains of crystallized citric acid, dissolved in half an ounce 
of water, may be substituted. The solution may be flavoured with sugar and oil of 
lemons. 

This draught possesses the properties of the citrate of potash above mentioned in 
addition to those derived from the presence of the carbonic acid. It is a most valuable 
remedy for allaying irritability of stomach, and has the additional advantage of being very 
grateful, for the carbonic acid covers the taste of the citrate. Where the vomiting is 
very rebellious, two or three drops of the acidim hydrocyanicum dil. (I’h. Lond.) may be 
added to the draught. In fever where there is a tendency to diarrhoea, it will be some¬ 
times advisable to reduce the proportions of bicarbonate and citric acid used in preparing 
the draught, and to add a small quantity of syrup of poppies. 

The preparation called lemon and kali has been already noticed (sec ante, p. 480). 


55. Potassse Oxalates.—Oxalates of Potash. 

Three compounds of potash and oxalic acid are known. 

1. Potassse Monoxalas ; Oxalate of Potash ; Neutral Oxalate of Potash. —Obtained 
by saturating a solution of oxalic acid by carbonate of potash. In the crystalline state, 
its formula is KO.CFO^HO. It is not employed in medicine. 

2. Potassse Blnoxalas ; Binoxalate of Potash. —This salt is found in the juice of 
Oralis Acetosella, and corniculala, of Burner Acetosella and Acetosa, of Rheum palmatum, 
Spimcia oleracea, Atropa Belladonna, Phytolacca decandra, and Geranium acelostm. It 
is obtained by saturating a solution of one portion of oxalic acid with carbonate of potash, 
then adding a second portion of the acid, and crystallizing. In some parts of Germany 
and Switzerland, it is procured on the large scale from wood-sorrel ( Oxalis Acetosella ) by 
evaporating the expressed juice, redissolving, and crystallizing. Five hundred parts of 
the plant yield four parts of the crystallized salt, which is termed the salt of wood-sorrel, 
or sal acetosellee. It is not, however, the salt sold under these names in English com¬ 
merce. It crystallizes in oblique rhombic prisms, which consist of KO,2(X) 3 ,3HO; 
or, according to Graham, of KO.C-O 3 +IIO,CFO 3 + 2HO. If, of two equal quantities of 
this salt, one is exposed to a red heat to destroy the whole of its acid, the residual 
alkaline carbonate is just sufficient to neutralize the redundant acid of the other portion 
(Wollaston). 

The oxalic acid contained in the binoxalate appears to pass through the system un¬ 
changed (see ante, pp. 102 and 178), and re-appears in the urine in the form of oxalate of 
lime. Hence, when crystals of the latter salt are desired for microscopic examination, 
they may be obtained bv the employment of rhubarb tart or sorrel sauce at table. Those 
persons, however, who labour under the oxalic diathesis should carefully avoid the use of 
all such articles of food. 

3. Potassse Quadroxaias • Quadroxalate of Potash. —This salt is made by neutralizing 
a solution of one part of oxalic acid with carbonate of potash, and then adding three parts 
more of acid. It is sold in commerce under the name of sal acetosella, or salt of sorrel ; 
and, from a mistaken notion that it is identical with the real salt of wood-sorrcl, it is 
frequently termed binoxalate ojigntash. The sel d’oseille of French commerce is stated 
by Berara to be this salt j but So'uuUran says it is sometimes the binoxalate—sometimes 
the quadroxalate. 

Quadroxalate of potash crystallizes in colourless transparent prisms of the doubly- 
oblique prismatic system; and which consisfo&KO^CFOvHO, or, according to Graham, 
of KO.CPO 3 + HOjfX) 3 + 2(H0,C S 0 3 + 2HO). lr three parts of the salt be converted into 
carbonate by heat, and added to a solution of one part, the neutral oxalate of potash is 
formed (Wollaston). 

The commercial quadroxalate (salt of sorrel) is not pure; for I find that it yields, by 
ignition in a covered crucible, carbonate of potash, contaminated with carbonaceous 
matter; whereas the pure Quadroxalate yields the carbonate only. 

It is enjoyed for removing ink stains and iron moulds from linen, and for decolorizing 
straw used for bonnet-making. This salt was Vormcrly used in medicine as a refrigerant. 
In France, tablettes on pastilles ktsoif arc prepared with it. It possesses poisonous pro- 
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Soda. 

pertifes similar to, but less energetic than, oxalic acid. A case of poisoning by about an 
ounoe of this salt has been published by my friend and former pupil, Mr. John Jackson. 1 
The accident was not known for an hour and a half after it occurred. The symptoms 
were those of great depression of the heart’s action, but without either tetanus or coma. 
The eyes were sore, the vision dim, the conjunctiva a good deal injured, and tho pupils 
dilated. The patient ultimately recovered. Half an ounce of salt of sorrel, taken by a 
lady in mistake for cream of tartar, caused death in eight minutes. 8 The treatment of 
poisoning by this salt is the same as for oxalic acid (see Aeidum Oxalicum). 

Under the name of salt of lemons (sal limonum) is usually sold a mixture of two parts 
quadroxalate of potash (salt of sorrel) and one part cream of tartar. Sometimes, however, 
the quadroxalate alone is sold under this name. 


Order XII. COMPOUNDS OF SODIUM. 

Sodium or natrium (Na= 23), the metallic basis of the alkali soda, has 
not hitherto been employed in medicine. It will not, therefore, require 
further notice. 


56. Soda.—Soda. 

Formula NaO. Equivalent Weight 31. 

Fossil or Mineral Alkali; Caustic Soda ; Oxide of Natrium. —First accurately distin¬ 
guished from potash by Du Hamel in 1736. In combination it is found in the mineral 
kingdom, in plants (especially those which grow in, or on the borders of, the sea), and in 
many animal fluids. In the anhydrous state it is obtained by the oxidation of sodium. 
In its general properties it agrees very much with potash (see ante, p. 463), than which 
it is less caustic. Its solution produces no precipitate with the kydrosulphurets, ferro- 
cvanidcs, phosphates, or carbonates. From a solution of potash it is distinguished by 
causing no precipitate with perchloric or tartaric acid (unless the solution be very 
concentrated), or with bichloride of platinum, and by the yellow tinge which it communi¬ 
cates to the flame of alcohol. The only substance capable of producing a precipitate in 
moderately dilute solutions of soda is antimoniate of potash, which causes a crystalline 
precipitate of antimoniate of soda. This test, however, is not applicable if other bases 
than those now mentioned be present. Sometimes the crystalline form of soda salts (as 
of the sulphate and nitrate) is resorted to as a means of distinguishing them from the 
potash salts. 

Soda agrees with potash in most of its medicinal properties and uses (see p. 466). 
But, both in the caustic and carbonate state, it is less energetic in its chemical action on 
tho tissues; and, according to Dr. Garrod (see ante, p. 464), it differs materially from 
potash in its relation to scurvy. 

1. Liuuoit Sod* ; Solution of Caustic Soda ; Soap-boiler’s Lye (lixivium saponarium).— 
Obtained from carbonate of soda in the same way fear liquor potass® is procured from 
carbonate of potash (see ante, p. 468). It is rfot officinal; but is employed in tho 
manufacture of hard soap. 

2. SoxijE Htdeas ; Hydrate of Soda. Ns(^,HO.—Obtained from liquor sod® as hydrate 
of potash is procured from liquor potass* (see ante, p. 470). It is a constituent of soda- 
ash. It is not officinal. 


1 London Medical Ornette, Dec. 18, 1840. In the same journal for March 5th, 1841, is a ease 
of poisoning by about two scruples of oxalic acid swallowed in combination with carbonate of soda 
{superoxalate of.soda?). * 

' Ann. d’Hyg. Aral, 1842, quoted by Mr. A, S. Taylor. 
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57. SOD2E CARBONATES-CARBONATES OF SODA. 

Soda and carbonic acid are said to combine in three proportions, and to form 
three distinct compounds, viz.:— 


1. Monocarbouatc, or neutral carbonate of soda. KO, CO s 

2. Sesquicarbonate of soda... 2K0,3C0 2 

3. Bicarbonate of soda . KO,2CO s 


The sesquicarbonate is, perhaps, a compound of the other two carbonates. 


1. Sodse Monocarbonas.—Monocarbonate or Neutral Carbonate 

of Soda. 

Formula NaO,C0 2 . Equivalent Weights. 

History. —Both this salt and the sesquicarbonate of soda were probably 
known to the ancients under the term of virpov, or nitrum (see p. 506). 
The nalt alkali, or sagimen vitri of Geber, 1 was a carbonate of soda: the 
word sagimen is a corruption of the Ilindee term sajjiloon . 2 In modern 
times this salt has had various appellations, such as mild mineral or fossil 
alkali, aerated mineral alkali, subcarbonate of soda, natrum carbonicum, 
and now usually carbonate of soda, {sodas car bonus, PIi. L.) 

Natural History. —This salt is peculiar to the inorganised kingdom. 

It is found in crystals, or in the form of an efflorescence, in several parts of the world; 
as in Egypt, Hungary, Bohemia, &c. The following arc the results of various analyses 
of it:— 

Composition of Nateon. 


Soda . 

Carbonic Acid 
Sulp ,p Sodn(dry) 
Common Salt 

Earthy matters 
Water. 

Egyptian. 

Hungarian. 

Vcsuvian. 

Barbary. 

Bohemian. 

(Klaproth. ;3 

\ 326 
20-8 
15*0 

31-6 

(Beudant. )4 
) 43*8 
l 30*‘J 

7*3 

31 

1*4 

13*5 

Border of 
l„ac Bbtnc. 
(Beudant.) 

50*2 

35*1 

traces 

14*7 

Commercial 
of Debrozin. 

(Beudant.) 

43*2 

30*4 

10*4 

2-2 

13*8 

(Lampa- 

dius.)5 

14*2 

9*2 

224 

9-2 

45*0 

(Beudant.) 

) 46-7 
l 32 3 
traces 
2-7 

5*3 

14-0 

1 

(Reaps. )6 

89-18 

CaO.CO 2 7-44 
MgO.COS I 35 
Extract" 2 03 

100.0 

100*0 

100-0 

ioo-o 

ioo-o 

ioo-o 


100-00 


Prom these analyses it appears that the native monocarbonate of soda contains only one 
atom of water of crystallization. Na0,C0 2 ,H0. 

It frequently occurs as an effltefsgecnco on walls, sometimes in combination with sulphate 
of soda, and is probably derived froth the soda salts contained in the limestone used for 
making mortar, or from the soda contained in the coals employed in burning the lime, or 
from the bricks or stones used as the building material. Carbonate of soda is a con¬ 
stituent of some mineral waters, which are)*^ consequence, termed alkaline, or, when 
they also contain a large excess of carbonic acid, acidulo-alkaline (see ante, p. 303). 

Production. —The commercial sources of carbonate of soda are three—viz. 
ative soda, the ashes of marine plants, and common salt or sulphate of soda. 

ign------------— 

mat. 1 Invent, of Verity, qh. iv.; and Search of Perfection, eh. iii. 

It is -"‘■pf Di~ Hoyle, Essay on Hindoo Medicine, p. 41. 
straw used for i eitriige, Bd. iii. p. 80, 1802. * 

In France, tablel'-H eUmenfaire de Mineraloyie, 2tnc 6d. tom. ii. p. 310, 1832. 

>ted by Jameson, Syst. of Mineralogy, 2d edit. vol. ii. p. 312, 1816. 
ed by Jameson, ibid. 
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1. Native carbonate of soda. —Egyptian natron is employed in the arts 
as carbonate of soda; but it appears to be sometimes mixed or combined with 
sesquicarbonate or bicarbonate (see Sodce Scsquicarbonas). 

The Hungarian native carbonate of soda, called szcksb, exudes as an 
efflorescent crust upon the surface of the ground. It occurs near 
Mariatheresiope), in the department of Bicliar, and also in Lesser Cumania, 
near Szegedin, where there arc five manufactories engaged in its production. 
The soda-earth is lixiviated, the solution evaporated to dryness, and the saline 
residue heated to redness to destroy the extractive matters. The carbonate of 
soda which is obtained is contaminated with sulphate of soda, chloride of 
sodium, and earthy impurities. 1 

2. Ashes of marine plants. —These are of two kinds—one, called barilla, 
obtained from phenogamous plants growing near the sea; the other, termed 
kelp, procured from cryptogamic plants growing in the sea. 

«. Preparation of Barilla.— 'J'lie substance called barilla (soda carbonas 
venule; barilla, I).) is an ash usually obtained by the combustion of plants 
belonging to the order Chcnopodiacere; as species of Salsola, Salicoruia, and 
Chenopodium. These arc cultivated on the coasts, aud when ripe are cut, 
dried, and burned in heaps: the resulting ash is barilla. It is a hard greyish 
or bluish mass, not deliquescent, having an alkaline acrid taste, and a peculiar 
odour. It consists of carbonate and sulphate of soda, su/phnret and chloride 
of sodium, carbonate of lime, alumina, silica, oxide of iron, and 
carbonaceous matter which has escaped combustion. The carbonate of soda 
is produced by the decomposition of the organic salts of soda contained in the 
plants before combustion. Several varieties of barilla are known in the 
market: they are distinguished by the names of the places from whence they 
are imported—namely, the Grand Canary and Tencrifie Islands, Alicant, 
Sicily, Carthagcna, and the East Indies. 

Canary barilla is procured from Salsola kali. 2 

Alicant barilla (soda hispanica; soda alienntina) is obtained from 
Salsola sativa, Chenopodium setigerum, and other species. 3 It yields from 25 
to 40 per cent, of carbonate of soda. 

Sicily barilla is procured principally from Salsola sativa: it furnishes, 
according to Fee, 4 55 per cent, of carbonate of soda. 

Of the French barillas two only deserve notice—namely, that of Narbonne, 
called salicor, and obtained from Salicoruia herbacea, and which yields 14 or 
15 per cent, of carbonate; and that of Aigucrnortes, called blanquette, 
obtained from species of Salicornia, Salsola, and Atriplex, and which contains 
from 3 to 8 per cent, only of alkaline carbonate. , 

The importation of barilla has very mucl>'iallen off of late years, in con¬ 
sequence of the extraction of carbonate of soda from sulphate of soda. In 
1827, the quantity imported was 320,239 cwts. ; 5 whereas, in 1840, it was 
only 284 tons. 6 w 

Preparation of Kelp. -Kelp (called by the French rarer or Normandy 
soda) is procured by the combustion of cryptogamic plants of the order 

1 Knapp’s Chemical Technology. 

1 Loudon, Eneyc/optedia of Agriculture. ' 

3 Lagasca, quoted in De Candolle’s Phys. Veg. p. 388. 

4 Count d’llist. Nat. t. 2nde, p. 488. ’ 

5 A General Statement of the Imports and Exports, priutitl l>v ord£r of the House of Commons, 
84th Feb. 1829. 

6 Trade List, Jan. 5, 1841. 
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Algaccse. According to Dr. Greville, 1 the species most valued for this 
purpose are Fucus vesiculosus, nodosus and serratus, Laminaria digitata and 
bulbosa, Himanthalia lorea, and Chorda Filum. These are burned in coffers 
of stone or in kilns. About 24 tons of sea-weed are required to produce one 
ton of kelp. 2 The resulting ash is kelp. As met with in commerce, it con¬ 
sists of hard, dark grey or bluish masses, wliich have an acrid, caustic, taste, 
and are composed of chloride of sodium, about five per cent, of carbonate 
of soda (formed by the decomposition of the organic salts of soda), sulphates 
of soda and potash, chloride of potassium, iodide of potassium or sodium, 
and insoluble and colouring matters. By digesting kelp in a small quantity 
of water, and filtering and evaporating the solution, crystals of carbonate of 
soda may be procured. But as this salt can be procured at a lower price and 
of finer quality from artificial soda, kelp is now of little value as a source of 
soda. In the Orkney Islands, about 20,000 persons were, a few years since, 
occupied in the manufacture of it. 3 

3. Artificial soda. —This is obtained from sulphate of soda, or indirectly 
from common salt. The principal manufactories are situated in the northern 
parts of the kingdom, and are conducted on a most extensive scale. The 
process adopted varies in some of its details in different places; but it consists 
essentially in the conversion of common salt (chloride of sodium) into sulphate 
of soda, and the decomposition and conversion of this into carbonate of soda. 

The sulphate of soda employed is in part obtained from manufacturers of 

chloride of lime, who procure a con¬ 
siderable quantity in the process for 
generating chlorine: but the greater 
part of it is made expressly by adding 
sulphuric acid to common salt (eldo- 
ride of sodium). NaCl+H0,S0 3 = 
NaO,S0 3 +IICl. The hydrochloric 
acid gas evolved in this process is 
highly injurious to vegetable and 
animal life 4 (see ante, p. 37 6); and 
various contrivances have been re¬ 
sorted to to prevent its escape into 
the atmosphere, as by absorbing it 
by water or lime. 

The sulphate of soda, reduced to 
powder, is usually decomposed by 
mixing it with an equal weight of 
ground chalk (carbonate of lime) 
and half its weight of small coal 


Fig. 88. 



Furnace for converting Chloride of Sodium 
into Sulphate of Soda. 

A. Ash-pit. 

B. Grate. 

C. Bridge, 

D. D. First calcining hearth. 

F, F. Its roof. 

G. Second bridge. 

I, I. Square lead pan. 

K, K. Boof of decomposing hearth. 

N. Third bridge. 

O, O. Chimney filled with round flint nodulet-. , ■?, Y , , ,. 

kept continually moist by the trickling of JSJpOUnd and sifted, and heating the 
streamlet of water upon the topmost layer, mixture in a very hot reverberatory 
The muriatic acid is absorbed by the water, furnace. During the operation it is 

M»n%,faed The product has 
introduced. a dark grey or blackish appearance. 


1 Alga Jtrita nnicce. p. xxi. 

2 Macculloch s Western Islands , vol. i. p. 123. < 

3 Greville, op. cit. t . 

4 A very humorous account of the unpleasant effects of this gas is contained in the report of a 
trial at Lancaster, March 21, 1838, the (iueou v. Airey, in the Times newspaper. 
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and is called crude soda, British barilla, ball alkali, or black balls. It 
consists essentially of carbonate of soda, caustic soda, and oxisulphuret of 
calcium. 

In this process two consecutive changes occur: in the first place, the carbon 
of the coal deoxidizes the sulphate of soda, the products being carbonic oxide 
and sulphuret of sodium. NaO,SO s +4C=Na8+4CO. In the second 
place, the sulphuret of sodium and carbonate of lime interchange their con¬ 
stituents, and give rise to carbonate of soda and sulphuret of calcium. 
NaS+CaO,C0 2 =NaO,C( ) 2 + CaS. But as a portion of the carbonate of 
lime has been burned or deprived of its carbonic acid before this interchange 
occurs, some caustic soda is also produced. NaS + CaO=NaO+CaS. To 
prevent, in the subsequent operation of lixiviation, the decomposition of the 
carbonate of soda by the sulphuret of calcium, twice as much carbonate of 
lime is used as is necessary to desulphurise the sulphuret of sodium: this 
excess of carbonate of lime is deprived of its carbonic acid by the heat, and 
the resulting lime combines with the sulphuret of calcium to form an oxy- 
sulphuret of calcium. CaO+2CaS. This has no further action on the 
sulphuret of sodium. 

The following is the composition, according to Richardson, of the Newcastle 
“ black balls” from the balling furnaces: —Carbonate of soda 9'89, hydrate 
of soda 25'64, sulphuret of calcium 35'57, carbonate of lime 15'67, 
sulphate of soda 3'64, chloride of sodium 0'60, sulphuret of iron T22, 
silicate of magnesia 0'88, carbon 4*28, sand 0'44, and water 2T7. 

Ball alkali is ground to powder (ground black balls) and lixiviated with 
water, and the carbonate of soda and caustic soda thereby separated from the 
more difficultly soluble oxisulphuret of calcium. The solution, by evaporation, 
deposits crystals of inonohydrated carbonate of soda, and the mother liquor 
yields a dark crystalline mass, composed of carbonate of soda, caustic soda, 
sulphuret of sodium, and some hyposulphite of soda (Na0,S 2 0 2 , formed by 
the oxidation of NaS). This is roasted in a reverberatory furnace, to get rid 
of the sulphur (probably in the form of sulphuretted hydrogen). Or it is 
calcined with coal-dust or saw-dust. The sulphate of soda is converted into 
sulphuret of sodium, and subsequently into carbonate of soda; and the 
caustic soda combines with carbonic acid. The product is called soda-ash 
or soda-salts, and contains about 50 per cent, of alkali. 1 Prom this 
crystallized carbonate of soda is obtained by lixiviating it with water, 
straining the solution, and evaporating. The salt is usually crystallized in 
iron pans. 

Purification. —The London and Dublin Colleges give directions for the 
purification of the impure carbonate of soda of ^5mmerjce. 

The London College orders of impure Carbonate of Soda, lb. ij.; Distilled Water, Oiv. 
Boil the impure carbonate of soda m water, a.'jd strain it while hot. Lastly, set it by, 
that crystals may be formed. •*’ 

The Dublin College directs Carbonate of Soda to be prepared from Barilla, in the same 
way. The operations are to be repeated until the crystals are sufficiently pure. 

Properties. —Carbonate of soda usually forms large crystals, which are 
oblique rhombic prisms (figs. 89 and 90, p. 528). They are transparent, 

1 For further details, consult Dumas, Traite de Chimie, t. ii.; Graham, Elements Chemistry; 
nrande. Manual of Chemistry; Duncau, Edinburgh Dispensatory; Ure’s Dictionary of Arts; and 
Knapp’s Chemical Technology, 
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Fig. 89. Fig. 90. and have a cooling alkaline taste. By ex¬ 

posure to the’ air they effloresce. When 
heated they undergo the watery fusion, and 
give out their water of crystallization : at a 
red heat, the whole qf' the water is ex¬ 
pelled. Carbonate of soda is insoluble in 
alcohol. It dissolves in twice its weight bf 
water at GO 0 , and in less than its own 
weight at 812° F. The solution reacts as 
an alkali on vegetable colours. 

Characteristics .—As a carbonate it is 
known by the tests for this class of salts 
already stated (see ante, p. 319). From 
the .bicarbonate it is distinguished by the 
brick-red precipitate which it throws down 
with bichloride of mercury; and by sulphate of magnesia causing a vthite pre¬ 
cipitate with it. As a soda salt it is recognised by the tests for soda already 
stated {sec ante, p. 528). 

Composition. —The perfect crystals of the ordinary carbonate of soda of 
commerce have the following composition^ 



Ordinary Crystal. 



Crystal reduced 
in, height 


Atoms. 

% m: 

Per Cent. 

Klaproth. 

Kirwan. Bergman. 

Soda.. 

1 ... 

... ‘ 31 ... 

...... 21-08 .. 

.... 22 . 

.. 21-58 ... 

... 20 

Carbonic Aoid ., 

1 ... 

... 22 ... 

... 15-39 .. 

io. 

. 14-42 ... 

... 10 

Water . 

10 ... 

... 90 ... 

... 62'93 .. 

.... 62 . 

.. 6400 ... 

... 64 

Crystallized Carbonate of Soda 

1 ... 

... 143 .’. 

... 100-00 .. 

.... 100 

100 00 

100 


Four other Crystallized monocarbonates of soda have been described : they 
contain respectively IIO, 5HO, GITO, and SITO (L. Ginelin). 

Impurity. —The ordinary impurities of this salt are sulphates and chlorides. 
These are detected as follows :—Supersaturate with nitric acid, and then add, 
to separate portions of the-diluted solution, chloride of barium and" nitrate 
pf silver: if the first occasion a white precipitate, it indicates the presence of 
a sulphate—if the second also - produce a white precipitate, soluble in 
ammonia, it shows the presence of a chloride. 

The presence of hyposulphite of soda is detected by hydrochloric acid, 
which causes the evolution of sulphurous acid gas, and the precipitation of 
sulphur. Carbonate of lime and also carbonate of magnesia are sometimes 
kept in solution by carbonate of soda. If carbonate of lime be'present, the 
solution deposits, at 32° white crystalline powder, the hydrochloric 

solution of which yields a white precipitate with oxalate of ammonia. 

When freshly prepared it [CrystallizeSsCarbonate of Soda] is translucent, but in an 
open vessel it in a short time falls to powderV It is totally soluble in water, but not at 
all in alcohol. It alters the colour of turmeric lie an alkali.— Ph. L. 

“ A solution of 21 grains in a fluidoimce of distilled water, precipitated by 19 grains 
of nitrate of baryta, remains precipitable by more of the test; ana the precipitate is 
entirely soluble in nitric acid. Little subject to adulteration.”— Ph. Ed. 

C 

Phi^iplogical Effects.—C arbonate of soda is less acrid and caustic, and 
had a, milder and less unpleasant taste, than carbonate of potash; but in other 
♦respects the effects of these tifo salts orfboth vegetables and animals are similar. 
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Uses. —Carbonate of soda is used in the same cases as carbonate of potash, 
over which it has the advantage of a less disagreeable taste. Fourcroy 
imagined that as soda is contained- in animals in larger proportion than 
potash, it was a better agent for medicinal use. Experience, however, has not 
confirmed this opinion, but- has proved the reverse ; for both Sir G. Blane 1 
and Mr. Brande 2 state that they obtained beneficial effects,, in calculous 
complaints, from the use of potash, where sotla failed to give any relief. 
Sir G. Blane accounted for this by assuming that spda becomes applied to 
the purposes of the economy before it reaches the kidneys, whereas potash 
is carried to these organs in order to be thrown out of the system. 

Administration. —Crystallized carbonate Of soda is exhibited in doses of 
from ten grains to half a drachm or a drachm. It is sometimes employed in 
the manufacture of the effervescing draught. 


20 grains of Crystallized Carbonate of Soda are 
saturated by about..... t . 


9f grs. of Commercial Crystals of Citric Aoid. 
1<U grs. of Crystals of Tartaric Acid. 

2i ilnidracluns of Lemon Juice. 


Antidotes. —See antidotes for alkalies, p. 161. 

SODAS CARBOAAS EXSICCATA, L. Sodce Carbonas nccatum, E. D. j 
Dried Carbonate of Soda. Carbonate of Soda, Ibj. Apply heat to the 
Carbonate of Soda in a proper vessel, until it is dried, and.afterwards heat 
it to redness. Lastly, rub it to powder, L .—(The processes of the Edin¬ 
burgh and Dublin Colleges are essentially the same). Fifty-three grains 
of this preparation are equal to one hundred and forty-three grains of the 
crystallized carbonate. It may be exhibited either in powder or pills. Dose 
from grs. v. to i)j. 


' ' Jh . .. 

2. Sodse Sesquicarbonas.—Sesquicarbonate of Soda. 

Formula 2Na0,3C0 3 . Equivalent Wei fit 128. 

Hi stony.—This salt was first distinguished from the monocarbonate of 
soda in 1802 by Klaproth. 3 * 

Natural History. —%liis salt occurs in the mineral kingdom. It is 
probably formed, at least in some cases, by the mutual action of common 
salt and carbonate of lime. 4 

1. In the province of Sukena near Tripoli, and two days' journey from 
Fezzan, there is found, at the bottom of a rocky mountain, a substance called 
by the Africans trona (a word from which probably the terms vtrpov, nitrum , 
and natron are derived). It forms thin crus 4 yon tjie surface of the earth, 
which are rarely an inch in thickness. 5 Tne walls of Cassar (or Qasrr), a 
fort«now in ruins, are said to have ,bs*en built of it. This salt has been 
analysed both by Klaproth, Beudani/ and Mr. B. Phillips/ and found to he 
a sesquicarbonate of soda. 

* Transactions of a Society for the Improvement of Med. and Chirurg. Knowledge, iii. 347. 

2 Quarterly Journal of Science, vol. vi. p. 205. 

3 Beitrage, iii. 83. 

4 lierthollet, Essai de Statique Chimique, t. i. p. 400; and Mem. sur VEgypte. 

* Bagge, quoted by Jameson, System of Mineralogy, vol. ii. p. 315, 2d ed. 1816 
Trustf element, de Mineralogie, 2emc ed. t. ip p. 313, 1332. 

7 Qua/ierly Journal of Science, vol. vii. p. 297. 

VOL. I. • 2 M 
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2. At the bottom of a lake at Lagunillas, near Merida, in Venezuela, is 
found a substance called by the Indians urao. It is collected every two years 
by the natives, who, aided by a pole, plunge into the lake, separate the bed 
of earth which covers the mineral, break the urao, and rise with it to the 
surface of the water. It is placed in boats, removed to the magazine, and 
dried in the sun. 1 Prom the analysis of MM. Mariano de Bivero and 
Boussingault 2 its composition appears to be similar to trona, 

3. Egyptian natron, deposited on the sides of several lakes to the west of 
the Delta of Egypt, consists of carbonate of soda, sulphate of soda , com¬ 
mon salt, water, sand, and other impurities in varying proportions. 

The carbonate of soda found in Egyptian natron contains, according to 
Poutet, 3 more carbonic acid than is found in the monocarbonate, but less 
than that contained in the sesquicarbonate. It is probably, therefore, mono¬ 
carbonate (see ante, p. 524) mixed or combined with either sesquicarbonate 
or bicarbonate. 

4. The carbonate of soda of the natron of Hungary, (to which reference 
has already been made, see ante, p. 524) is probably similar in constitution 
to that of Egyptian natron. And the same perhaps holds good with respect 
to Bohemian natron. 

Preparation.— According to Phillips and H. Bose a crystallized sesqui¬ 
carbonate of soda is deposited by boiling down and cooling a watery solution 
of the bicarbonate of soda. According to Hermann 4 it is formed by 
effervescence from masses of mixed carbonate and bicarbonate of soda. 

Properties.— The crystals of trona belong to the oblique prismatic system. 
By heat, as well as by long boiling of its watery solution, the sesquicarbonate 
evolves one-third of its carbonic acid, and is converted into the monocarbonate. 

Composition. —It is probable that there are two sesquicarbonates, one 
containing three, the other four atoms of water. 



Atoms. 

Eq. Wt. 

Per Cent. 

Hermann. Winchler. 

Soda . 

. 2 .... 

.. G2 . 

40 00 . 

. 40 00 . 

41*13 

Carbonic Arid . 

. 3 . 

.. 60 . 

42-58 . 

. 43-06 . 

43*31 

Water . 

. 3 . 

.. 27 . 

17*42 . 

. 16-94 . 

15*56 

Artificially prepared Sesquicarbonate 1 . 

Jioussingault. 

.. 155 . 

Klaproth. 

100-00 . 

• 

. 100 00 . 

Bcudant. 

(Trona.) 

100*00 

Pkillipt. 

(Artifiri 

Atoms. Eq.Wt. PerCt. (Urao.) 

(Trona.) 

In ag-glom d 
cryst. 

In rad* Walls of 
fibres. Cassar. 

Salt.) 

Soda .2_ 62 . 

. 37-805 .... 41-22 ... 

. 37-0 .. 

.. 37*428 .. 

.. 38-62 .... 32-67 . 

... 39-72 

Carb'Acid .. 3_ 66 . 

. 40*244 .... 39 00 ... 


.. 39-274 .. 

.. 40-13 .... 33-53 . 

... 40*00 

Water.4_ 36 . 

. 21*951 .... 1880 ... 

. 22-5 .. 

.. 23 287 .. 

.. 21-24 .... 20-55 . 

... 20*28 

1 164 

100*000 c ,00-02 

97'5 

99-989 

99-99 86-75 

I Na0,S03 1-96 

J NaCi 3-95 

' * * ‘ j Earthy 

l matter 7 - 3S 

100*00 

Foreign Matter*.... 

- c - 

100-00 100*0 




' 99*99 


It is probable that the so-called sesquicarbonate of soda is, in fact, a double 
salt composed of the monocarbonate and bicarbonate. (See Ammonite 
Sesquicarbonas, p. 439). 

1 Quarterly Journal of Science, vol. i. p. 188. 

3 Ann. de Chim. et PAys b xt ix. 110, 1825. 

3 Journ. de Chim. Mid. t. vi. p. 197, 1830. 

4 Chemical Gaiette, vol. i. p. 142, 1843. 


























Bicarbonate op Soda History ; Preparation. 


531 


'Hie white powder sold in the shops of this country for making soda 
powders, and which is denominated carbonate , bicarbonate, or sesqui- 
carbonate of soda (soda sesquicarbonas, Pli. L.) consists either of 
bicarbonate of soda or of a mixture of carbonate and bicarbonate of soda, in 
varying proportions (see p. 533). 

Effects and Uses. —Similar to those of carbonate and bicarbonate 
of potash. 


3. Sodas Bicarbonas. —Bicarbonate of Soda. 

Formula Na0,2C0 2 ,H0. Equivalent Weight 84. 

History. —This salt was discovered by Valentine Rose. In some works 
it is termed natron carbonicum perfecte saturatum seu acidulum. Alone 
or mixed with carbonate of soda it constitutes the soda sesquicarbonas of 
the London Pharmacopoeia,—the carbonate or bicarbonate of soda of the 
shops. 

Natural History. —It is a constituent of the mineral waters called 
alkaline or acidulo-alkaline, as those of Carlsbad and Seltzer (see pp. 299 
and 303). 

Preparation. —Bicarbonate of soda is prepared by saturating the mono¬ 
carbonate with carbonic acid. There are several methods of effecting this. 

1. By passing carbonic acid into a solution of the monocarbonate of 
soda. This is the method ordered in the London and Dublin Pharmaco¬ 
poeias, and still followed at Apothecaries’ Hall, London. The carbonic acid 
is usually obtained by the action of sulphuric acid on whiting. CaO,CO a -f 
II0,S0 3 =CaO,S0 3 + HO+CO 2 . In some countries, however, it is obtained 
from natural sources; as at Vichy, where it is collected from the mineral 
waters. 1 

At Apothecaries’ Hall iron vessels are employed both for the generation 
of the carbonic acid and for holding the saline solution. 

The Loudon College orders the so-called sesquicarbonat.c to be prepared with Carbonate 
of Soda, lbvij.; Distilled Water, Cong. j. Dissolve the Carbonate of Soda in the Water, 
and strain; then pass Carbonic Acid into the solution to saturation, that the salt may 
subside. Wrapped and pressed in cloth, dry this with a gentle heat. 

The Dublin College orders of Carbonate of Soda two parts; Water, five, parts. 
Dissolve. Let the liquor be exposed in a suitable apparatus to the stream of Carbonic 
Acid gas, which escapes during the solution of white marble in diluted Muriatic Acid, 
until it shall have ceased to absorb gas, and let it rise until crystals form: then, with 
a heat not exceeding 120°, let the liquor evaporate and crystals be formed by cooling; 
these are to be mixed with the former, dried and p8*5erved in a close vessel. 

In the manufacture of bicarbonate of ;»da “for the purpose of commerce, 
160 lbs. of carbonate may be dissolved in 13 gallons of water, and carbonic 
acid thrown into the solution in a proper apparatus. The bicarbonate falls, 
as it forms, to the amount of about 50 lbs., and, being separated from the 
solution, may be conveniently dried by pressure in an hydraulic press. A 
fresh portion of carbonate is dissolved m the mother liquor, and the operation 

--- --—- - —*- 

For a description and sketch of the apparatdfe used in the collection of the gas by D’Arcet, see 
bud. de VIndust. 8me t. p. 81. 
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repeated as before.” 1 By this method of proceeding, a very pure bicarbonate 
is procured; but the objection to the process is its costliness. 

2. By exposing solid monocarbonate of soda to an atmosphere of 
carbonic acid gas .—This is the process ordered to be followed in the 
Edinburgh Pharmacopoeia, and which is usually practised for obtaining the 
commercial bicarbonnte. The monocarbonate rapidly absorbs carbonic acid 
under the development of heat, and becomes moist, owing to the evolution of 
part of the water of crystallization. 

The Edinburgh College orders the bicarbonate to be prepared as follows:—Fill with 
fragments of marble a glass jar, open at the bottom and tubulated at the top; close the 
bottom in such a way as to keep in the marble without preventing the free passage of a 
fluid; connect the tulmlature closely by a bent tube and corks with an empty bottle, and 
this in like manner with another bottle, tilled with one part of Carbonate of Soda, and 
two parts of Dried Carbonate of Soda, well triturated together; and let the tube be long 
enough to reach the bottom of the bottle. Before closing the last cork closely, immerse 
the jar to the top in diluted muriatic acid contained in any convenient vessel; when the 
whole apparatus is thus filled with carbonic acid gas, secure the last, cork tightly, and let 
the action go on till next morning, or till gas is no longer absorbed by the salt. Remove 
the damp salt which is formed, and dry it, either in the air without heal, or at a tempera¬ 
ture not above 120°. 

The carbonic acid gas is sometimes developed by the action of hydrochloric 
acid (produced in the manufacture of carbonate of soda from common salt, 
see ante, p. 526) on chalk. 2 

Smith's process for the preparation of bicarbonate of soda consists in 
placing the ordinary carbonate of soda in a box, and surrounding it by an 
atmosphere of carbonic acid gas under pressure. As the bicarbonate com¬ 
bines with much less water of crystallization than is contained in the carbonate, 
a considerable portion of water is liberated, which, saturated with part of the 
salt, is allowed to drain off: when the gas ceases to be absorbed, the salt is 
taken out and dried. On examination, it is found to have retained the 
original lorm of the pieces; but they have become of a porous and loose texture, 
presenting the appearance of numerous crystalline grains aggregated together, 
and having a snow-white colour. 3 As, however, the monocarbonate readily 
absorbs carbonic acid, pressure is scarcely necessary. 

The shelves or trays containing the monocarbonate are usually somewhat 
inclined, to allow the moisture to drain from the salt. When the carbonate 
has become fully saturated with carbonic acid, it is dried it; stoves gently 
heated by iron pipes, and ground between stones, like Hour, care being taken 
that the motion of the stones is too slow to prevent the evolution of much 
heat. 

This process is the most economical onc • but jt is obvious that all, or nearly 
all, the impurity contained in tue monocarbonate will be retained by the 
bicarbonate. 

3. By converting monocarbonate into bicarbonate of soda by means 
of sesquicarbonate of ammonia .—In the London Pharmacopusia for 1809, 
it was ordered to be prepared by adding the hydrated sesquicarbonate of 


1 Erandc, Manual of Chemptlry, 1848. 

s Knapp’s Chemical Technology. 

3 Journ of she Philadelphia College of Pham. vol i,, quoted by Dr. JSache, in the United States 
IDispensatory. For a sketch of the apparatus employed by Soubeirau, in performing Smith’s pro¬ 
cess, see his Nom. Traiii de Pham.'t. 2me, pp. 289 and 284, 2nde ed. Paris, 1840. 
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ammonia to a solution of carbonate of soda, and applying a heat of about 100° 
p. to drive off the ammonia: the solution is then to be set aside to crystallize. 
The proportions of the ingredients employed were a pound of carbonate of 
soda, three ounces of sesquicarbonate of ammonia, and a pint of distilled 
water. Winckler 1 directs 4 parts of crystallized carbonate of soda, parts 
of sesquicarbonate of ammonia, and 10 parts of water. The proportions 
ordered by MM. Henry and Guibourt 2 are 6 parts of the crystallized carbonate 
of soda, 2 parts of sesquicarbonate of ammonia, and 4 parts of water. 

Properties. —Perfect crystals of bicarbonate of soda are, according to Dr. 
Thomson, 3 oblique rectangular*prisms. By others they are described as four¬ 
sided tables. As usually met with in commerce, this salt is in the form of a 
whitish powder. In the latter state it is usually contaminated with a small 
portion of the carbonate. The taste of this salt is slightly alkaline. It 
restores the blue colour of reddened litmus-paper, but has no alkaline reaction 
on turmeric. By exposure to the air it effloresces superficially. When 
heated, it evolves carbonic acid and water, and becomes the anhydrous 
carbonate. It dissolves in 18 parts, according to V. Bose, or 8 parts, 
according to Berthollet, of cold water. By heat, the solution loses first oue- 
quarter, and subsequently one-half of its carbonic acid. 

Characteristics .—As a carbonate, if is recognised by the tests for this 
class of salts before mentioned (see ante, p. 319). As a soda-salt, it is 
known by the tests for soda (see ante, p. 523). 

The bicarbonate is distinguished from the monocarbonate of soda by the 
following characters:—Bv its not reddening turmeric, by its more difficult 
solubility in water, by its causing neither a brick-red precipitate with the 
bichloride of mercury, nor a white precipitate with the sulphate of magnesia 
of the shops, and by the quantity of carbonic acid which it evolves when 
sulphuric acid is added to it. 

Composition. —Crystallized bicarbonate of soda has the following com¬ 
position :— 

Schindler. 
. 89-31 

. 10-69 

. 100-00 

According to the analyses of Berthollet and Berard, the crystals contain 
tiro equivalents of water. 

The jndvernlent bicarbonate of soda of the slijjps is usually a mixture of 
bicarbonate with some monocarbonate. “The proportion of alkali in 
bicarbonate of soda is 37'0 per cent., but the salt of commerce generally 
contains upwards of 40 per cent., owinvfto the presence of neutral carbonate 
in the state of protohydrate, which list salt may be separated by a small quan¬ 
tity of water’'’ (Graham). 

Purity. —When quite pure, a moderately dilute solution of this salt occa¬ 
sions no precipitate with bichloride of platinum, perchloric acid, or tartaric 
acid, by which its freedom from potash is demonstrated* When supersaturated 


) Lehrb. it. Pham. Ghemir, ler Tli. S. 292. 

3 Pharm. Raisomea, t. 2ndc, p. 400, dd. Snilt;. 
3 Cham. of Inonj. Bodies, vol. ii. p. 54. 


Atoms. Eq.Wt. PerCent. Stromeycr. R. Smith. Thomson. Berzelius. 

S'Nla. 1 .... 31 .... 36-90.... 87-06.... 37’82.... .W64 > 

Carbonic Acid. 3.... 44.... 52-38.... 52-20 .... 52-00.... 51-70 S " 

Water . 1.... 9.... 10-71.... 10-74.... 10 18.... 10-59.... W74 .. 

Cryst. Bicarb. Soda 1 .... 84.... 100-00.... 100-00.... 100 00.... 100-00.... 100 00.. 
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with pure nitric acid, it gives no precipitate with either chloride of barium or 
nitrate of silver, by which the absence of sulphates and chlorides is shewn. 

To detect the presence of any monocarbonate of soda proceed thus:—Pour 
a small quantity of distilled water over the suspected salt; shake and allow 
the mixture to stand for a few minutes, and then pour off the clear solution. 
If now a very dilute solution of bichloride of mercury be added to the clear 
liquor no precipitate is produced if only the bicarbonate be present ; if the 
solution be more concentrated, an opalescence or white precipitate is formed, 
which in a few minutes becomes red. If any monocarbonate or sesqui- 
carbonate be present, a red precipitate is formed immediately on the addition 
of the bichloride. 

It is totally dissolved by water. Neither chloride of platina nor sulphate of magnesia, 
unless heated, throws down any thing from this solution. By a strong fire it is converted 
into anhydrous carbonate of soda.— PA. Land. 

“ A solution in 40 parts of water does not give an orange precipitate with solution of 
corrosive sublimate.”— PA. Ed. 

V 

Physiological Effects. —The effects of this salt are analogous to those 
of bicarbonate of potash, than which it has a somewhat less disagreeable taste 
and a slighter local action. It is less caustic and irritant than the carbonate 
of soda. Its remote or constitutional effects are analogous to those of the 
alkalines before noticed (see ante, p. 176. 

Uses. —It is employed as an antacid in those forms of dyspepsia which are 
attended with an inordinate quantity of acid in the stomach; as a lithonlytic 
in those kinds of lithiasis which are accompanied with an excessive secretion 
of uric acid and the urates; as a resolvent or alterative in certain forms 
of inflammation, in glandular affections, in syphilis, and scrofula; and as a 
diuretic in some dropsical complaints. 

The principal consumption of bicarbonate of soda (soda sesquicarbonas, 
Ph. L.) is in the preparation of the effervescing draught, soda powders, and 
Seidlitz powders: in these the bicarbonate is mixed with a vegetable acid 
(either citric or tartaric, usually the latter). Taken in a state of effervescence, 
a solution of this kind is an agreeable and refreshing drink for allaying thirst, 
checking sickness, and diminishing febrile heat (see ante, pp. 321 and 479). 
The resulting soda-salt (tartrate or citrate) undergoes partial digestion in its 
passage through the system, and is converted into carbonate, which is found 
in the urine (see ante, p. 180). Hence, therefore, these effervescing pre¬ 
parations may be employed as diuretics and lithonlytics, instead of the simple 
carbonate or bicarbonate of soda, than which they are more agreeable. On 
the other hand they are highly objectionable, and are to be carefully avoided, 
in the treatment of phosphate, deposits in the urine. Alluding to these 
cases. Dr. Prout 1 observes, “ were 1 required to name the remedy calculated 
to do the most mischief, I should n&ne the common saline draught, formed 
of potash or soda, and some vegetable ab'd.” 

Administration. —The dose of this salt is from ten grains to a drachm. In 
the preparation of effervescing draughts, a scruple of the powder sold in the 
shops as bicarbonate of soda (soda sesquicarbonas, Ph. L.) usually requires 
about 18 grains of crystallized tartaric acid, or about 17 grains of the ordinary 
crystal of citric acid, or four fluidrachins of lemon juice, to saturate it. 

1 Inquiry into the Nature and Treatment of Affections of the Urinary Organs , 2d ed. p. 145. 
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1. PULVERES EFFERVESCENTES, E. Effervescing Powders. Pulvis 
qas carbonicum evolvens. Ph. Ruth. (Tartaric Acid, sj .; Bicarbonate of 
Soda, jj. and grs. liv.; or. Bicarbonate of Potash, 3j- and grs. clx. Reduce 
the acid and either bicarbonate separately to fine powder, and divide each into 
sixteen powders; preserve the acid and alkaline powders in separate papers of 
different colours.) 

The Soda Powders of the shops consist of 30 grains of bicarbonate of 
soda, contained in a blue paper, and 25 grains of tartaric acid, in a white 
paper. When taken they should be dissolved in half a pint of water. The 
flavour of the solution is improved by adding to the water, before dissolving 
the acid, one or two drachms of simple syrup, and either half a drachm of 
the tincture of orange-peel, or two or three drops of the essence of lemon. 

Ginger Beer powders (pulveres effervescentes cum zingibere) are some¬ 
times made as soda powders with the addition of five grains of powdered 
ginger and a drachm of powdered white sugar. Another and a better formula 
is the following:—White Sugar, 5ij-; Bicarbonate of Soda, gr. xxvi.; 
Powdered Ginger, grs. v.; Essence of Lemon, gtt. j. Mix, and put in white 
paper. The blue paper contains powder of tartaric acid, 5ss. 

2. PULVERES SEDLITZEVSES, Seidlitz Powders .—These consist of two 
drachms of Tartarized Soda and two scruples of Bicarbonate of Soda con¬ 
tained in a blue paper, and half a drachm of powdered Tartaric Acid in a 
white paper. These are to be taken dissolved in half a pint of water, while 
the liquid is in a state of effervescence. These form an agreeable and mild 
aperient. Why they are called Seidlitz powders I cannot understand, since 
they have no analogy to constituents of Seidlitz water. 

3. LIQUOR SOM EFFERVESCENS, L. Soda! Aqua Effervesccns, E; 
Aqua Carbonatis Soda Acidula, D.; Effervescing Solution of Super- 
carbonate of Soda ; Soda Water, properly so called. (Sesquicarbonate 
[Bicarbonate, E.] of Soda, jj.; Distilled Water, Oj. Dissolve the carbonate 
in the water, and pass into it, compressed by force, more carbonic acid than 
is sufficient for saturation. Keep the solution in a well-stoppered bottle, 
L. E .—The process of the Dublin Pharmacopoeia is essentially similar, 
except that carbonate of soda is substituted for the bicarbonate).—This 
solution is employed in the same cases as bicarbonate of soda. The additional 
quantity of carbonic acid contained in it renders it more agreeable, and not 
less effectual, as an alkaline agent, in its operation on the system generally. 
It is employed to counteract or prevent the inordinate secretion of uric 
acid and the urates; but both this and soda water powders are highly 
injurious in phosphatic deposits (see p. 534^ 

The Bottled Soda Water of the shops is in general only carbonic acid 
water (see ante, p. 324). Webb's ‘Soda Water contains 15 grains of 
crystallized carbonate of soda in *:ach bottle. If, after it has ceased to 
effervesce, tartaric acid be added to bottle soda water, the effervescence is 
not renewed unless an alkaline carbonate be present. 

Liquor sodm effervescens may be extemporaneously made by pouring 
carbonic acid water into a tumbler containing half a drachm of bicarbonate 
of soda. 

A fraudulent imitation of soda water is said. to haye been practised, by 
adding a few drops of sulphuric acid to a solution of carbonate of soda in 
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water, and instantly corking the bottle. The fraud may be detected by 
chloride of barium, which throws down a white precipitate insoluble in nitric 
acid. 

4. SOM CARBONATIS AQUA, D. Solution of Carbonate of Soda. 
(Take of Carbonate of Soda any required quantity; dissolve in water, and 
let the specific gravity of the liquor be to that of distilled water as 1024 to 
1000. A liquor of the same specific gravity is prepared by dissolving an 
ounce of [crystallized] carbonate of soda in a [wine] pint of distilled water). 
Dose from fjiij. to fjij. 

5. TROCHISCI SOM BICARBONATIS, E. Soda Lozenge*. (Bicarbonate 
of Soda, 3j. ; Pure Sugar, siij.; Gum Arabic, sss. Pulverise them, and, 
with mucilage, beat them into a proper mass for making lozenges). 
Employed to relieve too great acidity of stomach. 


58. SODiE BIBORAS.—BIBORATE OF SODA OR BORAX. 

Formula Na0,2B0 3 . Equivalent Weight 101. 

History. —The word borax is derived from the Arabic baurak (also 
written haurach), a term applied by the Arabians to the virpov or nitrum of 
the Greeks and Romans (see ante, p. 516). It is probable that when the 
Arabians first became acquainted with our borax, they considered it as a kind 
of nitrum. Subsequently, however, when the difference between nitrum and 
biborate of soda became known in Europe, the latter exclusively retained the 
name of borax. 1 It is probable that the baurak of Geber 2 was our borax. 

Perhaps the artificial chry*ocolla (xpt itrunoWa, gold-solder) alluded to by 
Pliny, 3 and which, he says, was used as a gold-sokler (guri glutiuum), and 
was termed santerna, contained borax. 

In modern times borax has been termed borate, sub-borate, or biborate 
of soda [soda' boras, sab-boras, vel biboras), according to the presumed' 
atomic weight of boraeic acid. 

Natural History. —Borax is a substance peculiar to the mineral kingdom. 
It has been found in some mineral waters, as those of San ltcstituta, in Ischia. 4 
It occurs also in the waters of certain lakes, especially those of Thibet and 
Persia. 

About fifteen dpys’ journey north from Tceshoo Lomboo [Tissoolumboo], 
in Thibet, is a lake, said to be about twenty miles in circumference, and 
supplied by brackish springs rising from the bottom of the lake itself. In 
consequence of its high situation, during a part of the year this hike is frozen 
over. The water of it contains iiri solution both common salt and borax. 
The latter crystallizes on the edges and shallows of the lake, and is taken up 
in large masses, which are broken and dried. 5 It is stated that the natives 


1 Beckmann's History of Inventions, vol. iv. p. 559, 1814. 

2 Search of Perfection, cht iii. 

3 Hist Nat. lib. xxxiii. cap. 29.—For some remarks on chrysocolla, see Adams’s translation of 

Paulus ASginefc, vol. iii. p. 415. t 

4 Gairdner, On Mineral Springs, p. 414. 

5 Turner’s Account of an Embassy to the Court of Teshoo Lama, in Thibet, p. 406, Bond. 1800. 



PfiEPABATIOIf. 


537 


mix it with an earth thinly covered with butter, to prevent the borax evaporating! 1 
It is imported, usually from Calcutta, under the name of lineal ( tinkar , 
Persian; from tincana, the Sanscrit name for borax, 2 or crude borax ( borax 
cruda seu nativa), in the form of flattened six-sided prisms, coloured with a 
greasy unctuous substance, said by Vauquelin to be a fatty matter saponified 
by soda: the colour is yellowish, bluish, or greenish. Mojon states that the 
greenish-grey matter which surrounds some kinds of rough borax, contains 
native boron. 

Borax of a superior quality is said to be procured in China, 3 where it is 
called pong-cha or pounxa* Zulu and swaga (sohaga, Hindostanee) are 
said to be Thibetan names for this salt (Leonhard). 

Preparation. —Commercial borax is obtained either by the purification of 
native borax (tincal), or by saturating boracic acid with soda. 

1. By refining tincal. —The method of purifying tincal, or native borax, 
has always been kept as secret as possible. It was formerly practised at 
Venice; and hence refined borax was called Venetian borax ( borax veneta). 
Afterwards it was practised at Amsterdam. 

In order to destroy the fatty or saponaceous matter which coats the crystals 
of tincal, some manufacturers, it is said, calcine them, and afterwards dissolve 
and crystallize the salt. 

Another method is to wash the crystals several times with cold water, to 
which some lime has been added; dissolve the washed crystals in hot water, 
to which some chloride of calcium lias been added; strain, evaporate, and 
crystallize. By the reaction of the chloride of calcium on the soapy matter, 
there are formed some chloride of sodium in solution, and an insoluble 
calcareous soap, which is got rid of by filtration. 

A third method of purifying tincal is to wash the crystals with a solution 
of caustic soda. Dissolve the washed crystals in water, add some caustic soda 
to the solution to precipitate the earthy matters, decant and evaporate the 
clear solution so as to obtain crystals. 

Borax is usually crystallized in wooden vessels lined with lead, and which 
have the form of short inverted cones. Borax thus purified is called refined 
borax ( borax depurata seu purificata). 

2. By saturating native boracic acid with soda. —The mode of preparing 
boracic acid in Tuscany has been already described (see ante, p. 325). The 
rough or crude acid usually contains from 17 to 20, or more, per cent, of 
impurities. It is converted into borax in the following way:—Dissolve car¬ 
bonate of soda in water contained in tubs lined with lead and heated by steam. 

> Add coarsely pulverised boracic acid. The evolwd gas is passed tlirough 
sulphuric acid, to detain any carbonate of gfamonia which may be contained 
in it. Boil the liquor, and let it stand for ten or twelve hours. Then draw 
it off into wooden crystallizing vessels lined with lead. Here rough or crude 
borax is deposited. This is refused by dissolving it in water, contained in a 
tub lined with lead and heated by steam; adding more carbonate of soda, and 
crystallizing. The crystals are allowed to drain, and when dry are packed in 
chests. In this way is obtained common or prismatic borax. 

-------—- -- -- ».— --- 

* Anderson's periodical called The Bee, yol. xvii. p. 22, Edinb. 1793. 

Royle’s Essay on the Antiquity of Hindoo*Medicine, p. 23. 

Ainslie’s Materia Medica, vol. i. p. 45. 

Leonhard, Handb, der Oryktogmsie, 1826. 
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Octohedral borax is obtained by employing more concentrated solutions : 
it deposits at fronr 174° to 138° E. 1 

Sautter has patented a dry process for preparing borax. It consists in 
mixing 88 parts of pure dry boracic acid with 45 parts of crystallized carbonate 
of soda, and placing the mixture upon wooden shelves in a heated room. Hie 
boracic acid expels the carbonic acid and some water, and combines with the 
soda. 3 

Properties. —It usually occurs in large, colourless, transparent prisms, be¬ 
longing to the oblique prismatic system ( prismatic borax), NaO,2BO 3 ,10HO. 
It also occurs in octohedrons {octahedral borax), Na0,2B0 3 ,5II0. In 
commerce, we frequently meet with it in irregular-shaped masses. Its taste 
is saline, cooling, and somewhat alkaline. It reacts on turmeric paper like 
an alkali. By exposure to the air, it effloresces slowly and slightly. When 
heated, it melts in its water of crystallization, swells up, and forms a light, 
white, porous substance, called calcined borax [borax usta seu calcinata). 
At a higher temperature it fuses into a transparent glass, called glass of 
borax ( borax vitrificata), which is anhydrous borax, Na2B0 3 . It is soluble 
in twelve parts of cold, or in two parts of hot water. 

Characteristics. —Borax may be recognised by the following characters:— 
It reddens turmeric paper; it fuses before the blowpipe into a glass, which 
may be readily tinged by various metallic solutions; thus, rose red by ter- 
chloride of gold, and blue by solutions of cobalt: if a few drops of sulphuric 
acid be added to powdered borax, and then spirit of wine, the latter will, when 
fired, bum with a green-coloured flame; lastly, if, to a strong hot solution of 
borax, sulphuric acid be added, boracic acid will be deposited in crystals as 
the liquid cools (sec ante, pp. 327-8). The tests now mentioned for the 
most part only prove the salt to be a borate: the nature of the base is deter¬ 
minable by the tests for soda, before described (see ante, p. 523). 

Composition. —The following is the composition of borax:— 

Atoms. Eq. Wi, Per Cent. Berzelius. L. Gmelin. Kir lean. 

.. 1 . 81 . 16-23 . 18-31 . 17-8 17 

.. 2 . 70 . 36-65 . 36-59 . 35-6 34 

..10 . 90 . 47 12 . 4710 . 466 49 

c Toa u B :^ ri8 . mati . co . r . c . om :) 1 . 191 . i00 ' 00 . 10000 . 1000 . 100 

Octohedral borax contains only five equivalents of water, Na0,2B0 3 ,5H0. 
It offers several advantages in the arts over the prismatic variety. 3 , 

Physiological Effects. —The effects of borax have been imperfectly 
ascertained. Its local action is\hat of a mild irritant and chemical agent: 
applied to sores, it excites smarting ,vand, taken into the stomach in large 
doses, causes vomiting. , 

The constitutional effects are probably those of a mild refrigerant and 
diuretic. Wohler and Stehberger detected it in the urine (see ante, p. 101), 
so that it passes out of the system unchanged. 


1 Payw, Ann. de Chim. et de Physique, 8me Ser. tome ii. p. 322, Juillet 1841; also Knapp s 
Chemical Technology. 1 

8 Knapp’s Chemical Technology. • 
s Guibourt, Hist, des J)rog. t. i. p. 191, ed. 3me. 
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Borax is usually, regarded as an agent exercising a specific influence over 
the uterus; promoting menstruation, alleviating the pain which sometimes 
attends this process, facilitating parturition, diminishing the pain of accouche¬ 
ment, and favouring the expulsion of the placenta and lochia. 1 It has also 
been termed an aphrodisiac. 2 

Borax has also been regarded as producing the effects of alkalies on the 
system. 3 When Homberg asserted that boracic acid was a sedative (see ante, 
p. 328), borax was supposed to possess similar properties. 

After the present article was in type and the proof corrected, I received Dr. 'Buchner’s 
Repurtonnmfur die Pharmacie, Bd. xlix. Heft 1 and 2,1848, containing Dr. Binswanger’s 
prize essay on boracic acid and borax, as well as on other borates. 

It appears that in 1844 the Medical Faculty of Munich offered, as the subject of a 
prize essay, the pharmacological properties of boracic acid and borax. Three papers 
were sent in, one by Dr. Binswanger, to which the Academic prize was adjudged; a 
second by Dr. Miiekel, to which another prize was given; and a third by Dr. Fliigel. 

1 am only able to give a short abstract of Dr. Binswanger’s conclusions, drawn from 
his physiological and chemical experiments. 

]. Boracic Acid. —Possesses very slight physiological properties. In doses of from ^j. 
to Jiij. it occasions a feeling of oppression at the stomach, eructation, nausea, and even 
vomiting. In smaller doses it becomes speedily absorbed, and is eliminated by the kid¬ 
neys, whose secretion it promotes. As a medicine it has less value than carbonic acid, 
to which it is analogous. 

2. Borax. —In a pharmacological point of view, this salt resembles carbonate or bicar¬ 
bonate of soda. Like the carbonate it has an alkaline reaction, acts as an antacid, and, 
when in solution, absorbs carbonic acid, and dissolves fibrine, albumen, casein, and uric 
acid. Swallowed in large doses it occasions oppression of stomach, nausea, and vomiting. 
It. becomes absorbed, and is afterwards eliminated by the kidneys and other secreting 
organs. Binswanger detected it in the blood of the portal vein, in the bile and the 
saliva. It has, therefore, doubtless an influence on the process of chyinification. In 
very large and repeated doses it produces the injurious effects of the alkalies: as inflam¬ 
mation of the stomach and bowels, disordered digestion, and a scorbutic condition. On 
Binswanger himself the use of it caused an impetiginous eruption. The author asserts 
that borax has no peculiar specific effect on the nervous system, sexual organs, or mucous 
surfaces, if lias no specific power of exciting uterine contractions, of promoting men¬ 
struation, or of curing aphthous affections; though, like the carbonated alkalies, it may, 
by relaxing muscular fibres, slightly relieve spasm of the uterus, or, by its liquefacient 
properties, promote the evacuation of menstrual blood, or by its mild alkaline qualities 
improve the condition of the skin and mucous surfaces. As a lithonlytic for unc acid, 
Binswanger considers it more usefid than any other salt; for, though its solvent power 
for this acid is inferior to that of carbonate of lithia, the rarity of the latter salt renders 
it less available. Borax acts as a solvent for uric acid, by yielding up part of its soda to 
form the soluble urate of soda; but it has no power of preventing the formation of this 
acid: it acts merely as a lithonlytic, that is, as a solvent for the already formed acid. 

4. The borate of potash and the borate of ammonia resemble borax in their action on 

the system. ^ 

5. Tartaras boraxatns (see ante, p. 521) resembles bitartrate of potash, than which it is 
somewhat stronger, because it is more soluble, j 

Uses.—A s a local agent, borax is employed as a detergent in aphthse and 
ulceration of the mouth. In some skin diseases it has been used with great 
benefit. In pityriasis versicolor (dfilled also liver spots or chloasma), a strong 
solution of borax (as Sss. of borax to fjviij. of water) is a most valuable 
remedy. It should be applied by a sponge or rag. A solution of 5ss. of 


1 •!. F. Metickc.De Virtute Boracic. Dias. inaug. Med., Jense, 1784 j Vogt’s Pkarma kitty namik; 
Dr. Copland, Piet, of Pract. Med. art. Abortufn. * 

Virey, Hull, de Pharmacie, t. v. p. 200, .1813. 

Vogt, oji. c it .; and Sundelin, HeilmiUellehre. 
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borax in fjviij. of rose-water is sometimes employed as an useful cosmetic. 
In gonorrhoea and lencorrhoea an aqueous solution has been occasionally used 
as an injection with success. Ungiientum loracis (composed of 5j. of borax 
to .5). of lard) has been applied to inflamed and painful hemorrhoidal tumors 
and to cracked nipples. 

Internally, it has been used as a lithonlytic (see ante, p. 260) j to act as 
a diuretic in dropsical affections; and to influence the uterus in the cases 
before mentioned. Dr. Copland recommends it, in conjunction with ergot of 
rye, to promote uterine contractions. I have occasionally employed it in 
amenorrhcea, but with doubtful success. 

Administration. —The dose of it is from half a drachm to a drachm. As 
a detergent in aphthae, it may be used in powder, mixed with sugar or with 
honey. 

MEL B0R4CIS, L. E. D.; Honey of Borax; Mellite of Borax. 
(Borax, powdered, 5j.; Honey [clarified, L. J)i] 3,j- Mix.)—A convenient 
form for the employment of borax in t he aphtha; of children. Dissolved in 
water, it may be employed as a gargle in ulceration of the mouth and throat. 


59. soda: phosphas.—phosphate of soda. 

Formula II0,2Na0,cP0 5 + 24IIO. Equivalent Weight 359. 

History.— This salt was long known before its true nature was understood. 
In 1767, it was noticed by Ilellot, who detected it in the urine. In 1740, 
Haupt described it under the name of sal mirahile perlatiun, or wonderful 
perlated salt (called per la ted, from the pearl-like appearance which it assumed 
when melted by the blow-pipe). Rouelle, Jun., in 1776, and Klaproth, in 
1785, showed that it was a compound of phosphoric acid and soda. It was 
introduced into medicine, as a purgative, by Dr. George Pearson. 

It has had various names besides the one above mentioned. As it exists 
ready formed in the urine, it has been called sal urinw hunianw nativum. 
It was formerly termed the alcali mi iterate phosphoratum. In the shops if 
is commonly called tasteless purging salt, or simply tasteless salt. To 
distinguish it from the other compounds of phosphoric acid and soda, it is 
frequently termed the common or rhombic phosphate of soda, and not un- 
frequently the neutral phosphate of soda. It has also been called the tri¬ 
phosphate of soda, and basic water. 

Natural History. —* Phosphate of soda occurs in both kingdoms of 
nature. v t 

a. In the Inorganised Kingdom. —It is a constituent of some mineral waters; viz. 
those of Steinbad at Tdplitz, of Gcilnau, Pftchingen, Sell ers, and Neundorf. 1 

fi. In the Organised Kingdom.— It is founp in the ashes of plants. 2 It is a con¬ 
stituent of some animal fluids, as the hood and urine. According to Liebig, 3 the blood 
owes its alkaline quality, and its powers of absorbing and of giving off again carbonic 
acid, to this salt. 

Preparation. —Thq Edinburgh and Dublin Colleges give each a formula 

1 tiairilner, On Mineral Springs, p. l'l. 

2 Johnson, Lectures on Agricultural Chemistry , p. 331, 2d edit. 1847. 

3 Researches on the Chemistry of Food, pp. 116 and 117. 
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for its preparation. Tlie London College admits it as an article of tlie Materia 
Medica; that is, to be bought ready prepared. 

The Edinburgh College orders of Bones burnt to whiteness, Ibx.; Sulphuric Acid, Oij. 
and l'jiv.; Carbonate of Soda, a sufficiency; Pulverize the bones and mix them with the 
acid; add gradually six pints of water; digest for three days, replacing the water which 
evaporates; add six pints of boiling water, and strain through strong linen; pass more 
boiling wates through the mass on the filter till it comes away nearly tasteless. Let the 
impurities subside in tlie united liquors, pour off the clear fluid, and concentrate to six 
pints. Let the impurities again settle; and to the clear liquor, which is to be poured off 
arid heated to ebullition, add carbonate of soda, previously dissolved in boiling water, 
until the acid is completely neutralized. Set the solution aside to cool and crystallize. 
More crystals will he obtained by successively evaporal mg, adding a little carbonate of 
soda till the liquid exerts a feeble alkaline reaction on [reddened] litmus paper, and then 
allowing it to cool. Preserve the crystals in well-closed vessels. 

The Dublin College orders of Bone Ashes, reduced to powder, ten parts ; Sulphuric 
Acid, of commerce, se ven parts; and carbonate of soda, dissolved in hot water, eight parts. 
The directions for conducting the process are essentially the same as those of the 
Edinburgh College. 

The products obtained by the mutual reaction of sulphuric acid and bonc- 
ash arc carbonic acid, sulphate of lime and a soluble superphosphate of lime 
(see ante, p. 329); tlie latter remains in solution, while the second is, for 
the most part, precipitated. Oil the addition of carbonate of soda to tlie 
liquor, phosphate of soda is formed in solution, subphosphate of lime is pre¬ 
cipitated, and carbonic acid gas escapes. A slight excess of carbonate of soda 
promotes the formation of crystals of phosphate. 

Properties.' —This salt crystallizes in oblique rhombic prisms belonging to 
the oblique prismatic system (see ante, p. 142). The crystals are transparent, 
but by exposure to tlie air cflloresec and become opaque. Their taste is 
cooling saline. They react feebly on vegetable colour like alkalies. When 
heated, they undergo the watery fusion, give out both their basic water and 
wafer of crystallization, and form a white, mass called ]>grophoxphate of soda: 
(2]YaO,(iAPO s ). The crystals of phosphate of soda require, for their solution, 
four times their weight of cold or twice their weight of hot water: they are 
nearly insoluble in alcohol. 

Characteristics. —As a soda-salt it is known by the tests for this base 
already mentioned (see ante, p. 523). As a tribasic phosphate its character¬ 
istics have been already stated (see ante, p. 335 and 33(>). Another character 
by which this salt is known is its crystalline form. 

Composition. —The following is (he composition of this salt:— 


. Atom. 

Soda. 2 .. 

Tribasic Phosphoric Acid. 1 .. 

llasic Water . 1 

Water of Crystallisation.24 .. 


Crystallised Rhombic Phos¬ 
phate of Soda. 


!>•••• 


Eq. Wt. 

Per Cent. 

. 62 ... 

. 17-270 . 

. T2 ... 

. 20-056 , 

. 9 ... 

. 2-507 \ 

. 216 ... 

. 60-1071 


Berzelius. 

.. m»7>* 

.. 20-33 / ' 

f. 62-00 -{ 60-03 


Clark. 
37-48 .. 
2-49} 


Graham. Malapuli. 
• 37-i.. {}«:” 


62-9 , 


64-25 


359 . 


100-000 


100-00 , 


100-00 . 


100-0.... 99-76 


If this salt be dissolved in water and tlie solution evaporated at a tempera¬ 
ture of 90°, it crystallizes with only fourteen atoms of water of crystallization. 
HO,2NaO,cPO*,14HO. 

Impurity.—A s met with in commerce, phosphate of soda is usually 
tolerably pure. 


Exposed to the air it slightly effloresces. It is totally dissolved by water, but not by 
alcohol. What is thrown down from the solution by chloride of barium is white: the 
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precipitate by nitrate of silver is yellow, unless the phosphate has been previously made 
red hot. Both precipitates are soluble in nitric acid. — Ph. Land. 

If the precipitate caused by the chloride of barium be not totally soluble 
in nitric acid, a sulphate is present. If that caused by nitrate of silver do 
not entirely dissolve in nitric acid, a chloride is present. 

“ An efflorescent salt: 45 grains dissolved in two fluidomices of boiling distilled water, 
and precipitated by a solution of 50 grains of carbonate of lead in a fiuidounce of 
pyroligneous acid, will remain precipitable by solution of acetate of lead.” — Ph. Ed. 

Physiological Effects. —In doses of an ounce, or an ounce and a half, 
it acts as a mild antiphlogistic purgative, like sulphate of soda. 

In smaller doses it operates like other saline substances (see ante, p. 178). 
Being an important and essential constituent of the healthy blood, it has 
been supposed that this salt would be less obnoxious to the organism than 
those salines which are not constituents of the body, and that it would pass 
into the system more readily. Moreover, some benefit has been expected from 
its influence as an agent acting on the blood, sometimes supplying a deficient 
ingredient and modifying its crasis. Furthermore, in diseases of perverted 
nutrition in which there is a deficiency of phosphates in the tissues, and in 
maladies in which the urine is deficient in phosphates, this salt has been 
employed with the view of supplying to the system one of its normal and 
apparently deficient constituents. Most of these notions, however, are hypo¬ 
thetical, and have not been supported by experience. 

Uses.—A s a purgative it has been employed in the diseases of children and 
delicate persons, in preference to other saline substances, on account of its 
slight taste and mild action on the stomach. It is well adapted for febrile 
and inflammatory disorders. 

It is one of the substances which have been employed in cholera, to restore 
to the blood its deficient saline matters 1 (see ante, p. 181). 

On account of its supplying phosphoric acid, it has been supposed to be 
particularly applicable in those diseases in which there is a deficiency of phos¬ 
phate of lime in the bones. Now there are two distinct diseases in which there 
is a deficiency of earthy matter in the bones; viz., rachitis, in which there is 
a defective deposition of phosphate of lime; and mollifies ossium, in which 
the calcareous phosphate has been absorbed. In neither of these maladies, 
however, is there any evidence that the prime cause is a deficiency of material 
in the system: it seems referable rather to perverted vital action j and there 
is no evidence that this has been relieved by the use of phosphate of soda. 

It has also been administered in diabetes. It has been resorted to for the 
purpose of supplying the system with an ingredient in which it was supposed 
to be deficient. For in this malahy the phosphates of the urine are stated to 
be diminished. Simon, 2 however, declares that the amount of earthy phos¬ 
phates in diabetic unne is not much below the normal average. Nicolas, 
Gueudeville, 3 Dr. Latham, 4 * and Dr. Sharkey, 6 have employed phosphate of 
soda in diabetes with asserted benefit. It is said to promote the healthy 

1 Dr. O’Shaughuessy, Report on the Chemical Pathology of the Malignant Cholera, p. 54. 

* Animal Chemistry, val. ii. p. 294. 

* Nictfcs et Gueudeville, Recherches et Experiences Medicates sur la Diabbte Sucrle, Paris, 1803. 

4 Facts and Opinions concerning Diabetes, Load* 1811. 

* Transactions of the Association of Fellows and Licentiates of the King and Queen's College of 

Physicians in Ireland, voi. iv. p. 879. 
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action of the stomach, to keep the bowels regular, and to lessen the discharge 
of urine. 

Phosphate of soda is one of the substances which have been employed as a 
solvent for lithic acid calculi (see ante, p. 260). 

Administration. —As a purgative, it is given in doses of from six to twelve 
drachms. It is best taken in broth or soup. As an alterative, the dose is one 
or two scruples three or four times a day. 

S0L11TI0 mM PHOSPHATIS, E. ; Solution of Phosphate of Soda. 
(Phosphate of Soda [free of efflorescence], grs. clxxv.; Distilled Water, f§viij. 
Dissolve the salt in the water, and keep the solution in well-closed bottles).— 
Used only as a test. 

Phosphate of soda is principally valuable as a test for magnesia (see 
Magnesia). It is also used to precipitate certain metallic oxides, especially 
oxide of lead (see Lithargyrum, Plumbi Acetas, and Plumbi Carbortas). 


60. Sodse Hyposnlphls.—Hyposulphite of Soda. 

Formula Na0,S 2 0 2 . Equivalent Weight 79. 

Hyposulphis natricus seu sodicus ; Sulphis sodee sulphur at us. —First noticed by Chaussier 1 
in 1799. In the French Codex for 1839, the following directions are given for the pre¬ 
paration of this salt:—Take of Crystallized Carbonate of Soda, 320 parts; Distilled 
Water, 640 parts; Sublimed Sulphur, 40 parts. Dissolve the carbonate in the water, 
add the sulphur, and pass a stream of sulphurous acid through the solution. When the 
gas shall be in excess in the liquor, hyposulphite of soda is in solution. Then boil for a 
few minutes, filter, evaporate by a gentle heat to a third of its volume, and set aside in a 
cool place, that crystals may form.—In this process carbonic acid is evolved, and the 
hyposulphite of soda formed in solution. Na0,C0 2 + S0 2 + S=Na0,S 2 0 2 + C0 2 .—There 
arc several other methods of preparing this salt. The following is given by Walchner 2 
as a ready mode of preparing it:—Pure crystallized carbonate of soda is dried as much 
as possible, and reduced to a fine powder; 1 lb. of it is then mixed with 10 oz. of flowers 
of sulphur, and the mixture heated in a glass or porcelain dish gradually, until the sulphur 
melts. The mass, which cakes together, is kept at this temperature, and is divided, 
stirred, and mixed, in order that each part may be brought into contact with the atmo¬ 
sphere. The sulphuret of sodium formed passes, under these circumstances, by the 
absorption of oxygen from the atmosphere, with a slight incandescence, gradually into 
sulphite of soda. It is dissolved in water, filtered, and the liquid immediately boiled with 
flowers of sulphur: the filtered, nearly colourless, strongly concentrated liquid affords 
hyposulphite of soda in very pure and beautiful crystals, and in large quantity. 

According to Mitscherlich, hyposulphite of soda crystallizes from a hot, watery solution 
without any water of crystallization, Na0,S 2 0 2 ; but from a less concentrated solution it 
separates in large, transparent, oblique prisms composed of NaO^CF^HO. The crystals 
are odourless, and have a cool, afterwards bitter, taste. They readily dissolve in water, 
but, not in alcohol. If sulphuric acid be added to £ solution of this salt, sulphurous acid 
is disengaged, and sulphur precipitated. Withlritrate of silver the hyposulphite of soda 
yields a white precipitate (AgOjSO 2 ), which ultimately becomes black, owing to its con¬ 
version into sulphuret of silver, £gS (wMbh precipitates), and sulphuric acid, SO 3 (which 
remains in solution). Its power of dissolving chloride of silver, as well as other argentine 
compounds, has led to its use in the Daguerreotype process. 

Hyposulphite of soda operates as a resolvent, alterative, and sudorific. It was first 
employed in medicine by Chaussier, and afterwards by Cazepave, Fleischl, Van Mons, 
navizza, and others. It has been used as a substitute for the natural sulphureous waters 

■* 

— ---„--- o — - 

* Journal de la Socilte dee Pharmacies* de Paris, ton*, i. p. 406,4to. Nov. 1799. 

2 Chemical Gazette, vol i. p. 524, 1848. 
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(see ante, p/298) ; in chronic cutaneous maladies (acne, porrigo, &c.) and visceral affec¬ 
tions caused by their metastasis; in secondary syphilis; m gouty, rheumatic, and heemor- 
rhoidal affections; and in biliary calculi, on which this salt is said to have a solvent action. 

The hyposulphite is employed internally in pills, or in aqueous solution, in doses of 
from 3ij. to 5j. Externally, it is used, dissolved in water, for the preparation of lotions 
and baths. 

1. Syuupus Some IIyfosulphitis ; Syrup of the Hyposulphite of Soda ; SyrupusNatri 
Hyposulphurosi. —Hyposulphite of soda, 3j; Water, fjxij.; Sugar, Jxxiij. Dissolve with 
a gentle heat, and filter (Beasley).—Dose, §j. to Jij. 

2. Balneum Sod.® Hyvosulmiitis ; Hyposulphite of Soda Bath. —This is prepared by 
dissolving from §j. to Jiv. (according to circumstances) of the hyposulphite of soda in a 
sufficiency of water to form a bath, 'which is sometimes employed as an artificial sulphur 
bath. Sometimes a small quantity of dilute sulphuric acid or of vinegar is added to the 
bath while the patient is immersed, by winch sulphurous acid and sulphur are set free. 


61. Sodse Bisulphis.—Bisulphite of Soda. 

Two compounds of soda and sulphurous acid are known, viz.:— 


1. The neutral or monosulphite . NaO,S0 2 

2. The bisulphite. NaO^SO 2 


If an excess of sulphurous acid gas be passed through a solution of one part of 
crystallized carbonate of soda dissolved in two parts of water, the solution, as it cools, 
deposits crystals of the bisulphite of soda, Na0,2S0 2 ,9H0 (Clark). This salt forms four- 
siacd rectangular prisms, which redden vegetable blues, have an acid taste, and smell of 
sulphurous acid. 

If the solution of the bisulphite be saturated With carbonate of soda, the neutral or 
monosulp/ute, commonly called sulphite of soda, is obtained. It crystallizes in prisms. 
NaO,S() 2 ,8IIO. 

A sulphite of soda has been employed in medicine; but as its efficacy depends on the 
sulphurous acid which it contains, it is obvious that for medicinal purposes the bisulphite 
is to be preferred to the neutral sulphite. 

Bisulphite of soda has been used as a resolvent, disinfectant, and antiseptic; but its 
effects have scarcely been examined. When the epidemic cholera raged in Paris, MM. 
Kura and Manuel recommended the employment of sulphurous acid fumigations in the 
narrow streets of the capital (see ante, p. 4G2), and the exhibition of the sulphites of 
soda and potash to the patients. 1 —The dose of this salt is from Jss. to \j. 

A solution of bisulphite of soda has been used as a preservative of bodies for dissection. 
The solution is prepared by passing sulphurous acid through a concentrated solution of 
crystallized carbonate of soaa, taking care that the liouid is fully saturated with gas, for 
if it retains any alkaline properties, it promotes rather than retards putrefaction. As 
much of the solution as the vessels will contain, is injected by one of the common carotid 
arteries; and when all necessary conditions have been observed, it will preserve a subject 
from putrefaction during a month or six weeks. 2 This antiseptic process has been used 
with great success in the Pafisian anatomical schools. The advantages of this solution 
are, that while it preserves the body from putrefaction, it does not destroy the sealpels, 
and does not cause any inconvenience when applied to cuts or abraded surfaces. 3 

Sulphite of soda is sometimes used to'prevent the fermentation of vegetable juices. 
When a few grains of it are put into a bottle along with a fcrmentible juice, the acid of 
the latter decomposes the salt, which evolves sulphurous ^.cid. This is endowed with a 
remarkable power of preventing fermentation, probably by destroying the yeast plant or 
its seeds. 


1 Merat et dev Lens, Diet. Mat. Med. t. vi. p. 484. 

2 Hamilton, Lancet, Jan. 29, 1848, p. 138. 

t? Merat, Diet, de Mai. Mid. Supplement, ou t. vii. p. 670, 1846. 
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62. SODiE SULPHAS.—SULPHATE OF SODA. 

Formula NaO,SO*. Equivalent Weight 71. 

History.— Sulphate of soda (also called natron ritriolati/in, Glauber's 
still, sal catharlicus G/aiiberi, or sal miralile Glauberi), was discovered 
in 1(158 by Glauber. 

Natural History. —It occurs in both kingdoms of nature. 

a. In the Inoroaniskd Kingdom.—A s an efflorescence, tlic hydrous sulphate of soda 
is met with in various parts of the world. In the anhydrous state, mixed with a minute 
portion of carbonate of soda, it constitutes the mineral called Theuardite. Sulphate of 
soda is a constituent of many mineral waters (see ante, p. SOI). 

fl. In the Organised Kingdom. —It is found in the ashes of some plants which grow 
by the sea-shore; as t h cTanntrir gallica. Lastly, it is found in some of the animal fluids; 
as the blood and urine. 

Preparation. —Sulphate of soda is a product of several processes, especially 
of the manufacture of hydrochloric acid. 

The Loudon College orders of the salt which remains after!lie distillation of Hydrochloric 
Acid, lliij.; Boiling Water, Oij ; Carbonate, of Soda, as ranch as is necessary. Dissolve 
the sail in the water, add the marble so long as effervescence takes place, boil the liquid, 
and when neutral filter it; wash the insoluble matter with boiling water, adding the 
water to the original liquid; concentrate till a pellicle begins to form, and then let the 
liquid cool and crystallize,. 

The Edinburgh College orders of 1 lie salt which remains, after preparing Pure Muriatic 
Acid, lhij.; Boiling Water, Oiij.; White Marble, in powder, a sufficiency. Dissolve the 
Salt in the Water, then gradually add as much Carbonate of Soda as is sufficient to 
saturate the Acid. Boil down until a pellicle appears, and the solution being strained, 
set il aside that the crystals may he formed. The liquor being poured off, dry them. 

The directions of the Dublin College are as follows:—Let the, salt which remains after 
the distillation of Muriatic Aoid he dissolved in a sufficient quantity of hot water. Put 
aside the filtered liquor, that, ai't er due evaporation, crystals may he formed by slow cooling. 

The salt which remains after the distillation of hydrochloric acid is sulphate 
of soda usually contaminated with some free sulphuric acid, to neutralize 
which the London College uses carbonate of soda,—the Edinburgh College, 
marble (carbonate of lime). 

Tn consequence of the enormous consumption of sulphate of soda in the 
manufacture of carbonate of soda, makers of the latter article are obliged to 
procure sulphate purposely, by the addition of sulphuric acid to chloride of 
sodium (see ante, p. 526). 

Properties. —It crystallizes in oblique rhombic prisms, which belong to 
the, oblique prismatic system. To the taste, this salt is cooling, and bitterish 
saline. Jly exposure to the air it effloresces. When 
heated it undergoes <he watery fusion, gives out its 
water of crystallization, and thereby becomes a white 
solid, and at ji red heat it again becomes liquid. One 
part of it dissolves in three parts of water at 60°, or one 
part of water at. 212°. It is insoluble in alcohol. 

Characteristics. —Its characteristics are those for 
sulphuric acid and soda before mentioned (see ante, pp. 
355 and 523). To these may be added its crystalline 
form. From the bisulphate of soda it is distinguished 
by its not reddening litmus, and bv its less solubility. 
2» 


Fig. 91. 
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Crystalsof anhydrous sulphate of soda (NaO,S0 3 ) are distinguished by 
their form being the rhombic octohedron, and by their not losing weight when 
heated. 

The octohydrated sulphate of soda is distinguished from the dncahydrated 
sulphate (the common sulphate of the shops) by the shape of the crystals, 
which are quadrangular tables or double four-sided" pyramids; by their 
peculiar hardness, and by the quantity of water which they lose when heated. 

Composition. —The ordinary crystals of sulphate of soda have the following 
composition.— 


Atoms. 

Soda . 1 . 

Sulphuric Acid . 1 .. 

Water .10 . 

Ordinary Crystals of Sulphate of Soda ... 1 . 


Eg. Wt. 

Per Cent. 

Berzelius. 

Wenzel. 

. 31 ... 

.. 19'25 ... 

... 19-24 ... 

... 19-5 • 

. 40 ... 

.. 24-85 ... 

... 24-76 ... 

... 24-3 

. 90 ... 

.. 55-90 ... 

... 56-00 ... 

... 55-2 

. 161 ... 

.. 10000 ... 

... 100-00 ... 

... 990 


These crystals may, therefore, be denominated the decahydrate of 
sulphate of soda, to distinguish them from the anhydrous sulphate as well 
as the octohydrate of sulphate of soda above alluded to. 

Purity. —The crystallized sulphate of soda of the shops is usually suffi¬ 
ciently pure for medical purposes. The presence of chlorides in it may be 
detected by nitrate of silver. 

Exposed to the air if falls to powder. Totally dissolved by water; very slightly by 
alcohol. It does not alter the colour of litmus or turmeric. Nitrate of silver throws 
down scarcely anything from a dilute solution; nitrate of barytes more, which is not dis¬ 
solved by nitric acid. 100 parts of this salt lose 55 5 parts by a strong heat,”— Ph. L. 

Physiological Effects. —It is a mild but efficient cooling laxative or 
purgative salt, promoting secretion and exhalation from the mucous membrane 
of the stomach and bowels, without causing inflammation or fever. The 
antiplastic effects of this salt have already been noticed (see ante, pp. 109 
and 179), as well as its endosmotic effects (see ante, pp. 91 and 92). 

Uses. —It is employed as a common purgative, either alone or added to 
other purgatives. It is applicable in fevers and inflammatory affections, where 
we want to evacuate the bowels without increasing or causing febrile disorder. 

Administration. —The usual dose of it is from 5vj. to 5viij. When dried 
so as to expel the water of crystallization, Siijss. act as an efficient purgative. 


63. SODZI CHLORIDUM. - CHLORIDE OF SODIUM. 

e 

Forrnda NaCl^ Equivalent Weight 58 - 5. 

History. —As this salt is a necessary and indispensable seasoning to our 
food, it doubtless must have been knovjrn to, and employed by the first 
individuals of our race. The earliest notice of it occurs in the writings of 
Moses 1 and Homer. 2 It has received various names, such as common salt 
{sal commune), culinary salt {sal culinarc), sea salt {sal marinum), 
and muriate or hydroohlorate of soda {soda murias vel hydrochloras). 


1 Gen. xix. 26 ; ''Leu. ii. 13. 
1 fluid, lib. ix. 214. 
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Its mote correct appellation' is chloride or chlorurct of sodium ( sodii 
chloridum seu ehloruretum). These names must not, however, be con¬ 
founded with “ chloride of soda” or “ chloruret of soda,” or " chloruret of the 
oxide of sodium,” terms which are applied to a bleaching solution of hypo¬ 
chlorite of soda (see Sodas Hypochloris). 

Natural History. —It occurs in both kingdoms of nature: 

a. In the In organiser Kingdom. —An enormous quantity of this salt is contained in 
the waters of the ocean. At an average calculation, sea water contains 2'5 per cent, of 
chloride of sodium (see ante, p. 292). It is found also in great abundance in mineral 
waters. 1 2 It has not hitherto been found in the oldest stratified rocks, 3 but is met with 
in all the later formations. Thus Mr. Pcatherstonhaugh 3 states, that salt or brine 
springs occur in certain parts of the United States, 4 * * * in the old transition slate rocks. Salt 
springs occur in various parts of England, in the coal measures!' The rock salt of Cheshire, 
and the brine springs of Worcestershire, occur in the old red sandstone group! The salt 
of Ischcl, in the Austrian Alps, belongs to the oolitic group / as does also that found in the 
lias in Switzerland. 8 The immense mass or bod ol salt near Cardona, in Spain, and 
which has been described by Dr. Traill, 9 occurs in the cretaceous group .' 0 The salt deposit 
of Wieliczka, near Cracow, belongs to the snpracretaceous group." Lastly, in the Crimea, 
salt is said to bo daily accumulating in the inland lakes. 

ft. In the Organised Kingdom. — It is found in plants which grow by the sea side, 
in the blood and urine of man, &c. 

Preparation. —The salt consumed iu this country is chiefly procured by 
the evaporation of the water of brine springs. The salt districts are Northwicli, 
Middlewich, and Nantwich, in Cheshire; Shirleywicli, iu Staffordshire; and 
Droitwieh, in Worcestershire. In Cheshire, the rock salt (called also fossil 
salt, sal fossilis or sal gemmae) constitutes two beds, which vary in thickness 
from 4 to ISO feet, and are separated by a bed of clay, 10 or twelve feet 
thick; the uppermost bed of salt being 30 or more leet from the surface of 
the earth. It is for the most part of a reddish colour, hut is also met with 
in transparent, colourless masses. It is called in commerce Prussia rock, 
and is largely exported for purification. Brine springs are met with both 
above and below the level of the beds of rock salt. 

The brine is pumped up into cisterns or reservoirs, from which it is drawn 
when wanted into large oblong wrougkt-iron evaporating pans, which are 
usually worked with four or more fires. If the brine be not completely 
saturated with chloride of sodium, a little rock salt is added to it. By the 
evaporation of the water, the salt deposits in crystals. The impurities 
separate in the form of a scum (which is removed by a skimming-dish), and 
of a sediment called pan-scale, pan-scratch, or pan-bake. The grains or 
crystals of salt vary in size according to the degree of heat employed in their 
preparation. The small-grained salt, is formed by the strongest heat, and 

1 Gairdner, On Mineral Springs, p. 12. 

2 De la Bechc, Researches in Theoret. Geol. p. Si? 

3 Phil. Mag. N.S. vol. v. p. 139; vol. vL p. 75; and vol. vii. p. 198. 

4 For an account of the American Balt formation, consult J. Van Rensselaer’s Essay on Salt, con¬ 
taining Notices of its Origin, Formation, Geological Position, and principal Localities, embracing a 
particular Description cf the American Salines, New York, 1803.—This author states that the 
American salt formation bccurs in the old red sandstone. 

Bakewell, Intro A. to Geology, 4th edit. p. 262. 

Frans. Geol. Society, vol. i. p. 38, and vol. ii. p. 94. 

Sedgwick and Murchison, Phil. Mag. N.S. vol. viii. p. 103. 

3 Bakewell, op. at. p. 253. • 

Frans. Geol. Society, vol. iii. p. 404. 

De la Bechc, op. cit. p. 098. 

“ Ibid. p. 270. 
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Surface of Soil. 

Fig. 92. 


a. Bell mouth. 

h. Six-inch timbers, with puddle behind. 

c. Water gallery. 

d. Cast-iron cylinders. 

e. Cylinder of brick and cement on oak 

sill. 

/. Three-inch timbers. 
p. Gutters. 

h. Four-inch timbers. 

i. Ditto, with clay puddle between. 


Chloride of Sodium. 

. Bed Marl. 


Water Gallery. 


Rock Head. IgSsi 

Rock Salt 

Rock Salt 


Middling Rock 



Fair Rock. /? 


Good Rock 
Inferior Rock 


Light-grey and Red Metal. 

Red Shaly Metal. 

Blue Flag. 

Brown Metal. 

Blue. 

Grey. 

Red Metal. 

Grey Metal. 

Brown with veins of Flag. 

Grey Flag. 

Brown Metal. 

Red. 

Red mixed with blue. 

Blue with plaster. 

Hard blue Flag fast on Rock- 
head. 

Hard bine Flag. 


('Jr Opening of Top Mine. 


Best Rodk ... 

Scale jo o 20 mo 
Section of the Wharton Salt Mine, on the River Weaver, Cheshire. 


oe * 


jg: Opening of Lower Mine. 
Feet. 



























PREPARATION. 


549 


Fig. 93. 


i. A flat shallow pan, 
varying in widt h 
and length from 20 
feet and upward, 
and 15 inches deep, 
made of thick 
wrought iron. 
Fire-places, the flues 
of which go direct 
to the chimney. 



c. Hurdles on which 

the salt is drawn, 
to allow it to drain 
before it is conveyed 
to the store. 

d. Chimney at extre¬ 
mity of pan. 

e. lloor of the store. 

f. Feed-cock supplying 

brine to the pun. 


Common Still Van. 


Fig. 91. 



Salt Marshes. 


Sluice by which the sea water is admitted. 6. Reservoir, c. Subterranean channel by which the 
water passes from b into d. d, d. First scries of brine-pits or salt-pans. e. SulAerranean 
channel by which the water passes from d t &f. f. A long, narrow, circuitous cnffal. a, g. Second 
series of pans, h , h. Third ditto, i, i. Canal, k, k. hast scrie# of pans. /, /. Subterranean 
channel by which the water passes from * to k. m. Subterranean channel by which the rinsings 
of the pans escape into the sea. w, n. Pyramidal heaps of bay salt, a, o. Conical heaps of ditto, 
P> p. Ground of the proprietors of the marshes. 
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constitutes the butter, stoved, lump, or basket salt of commerce; while the 
larger crystals, forming the bay mk fishery salts of commerce, are formed at 
a lower temperature. 1 

In some places, chloride of sodium is obtained from sea water: but the 
mode of extraction varies according to circumstances. In France and on the 
shores of the Mediterranean, it is procured by solar evaporation, and is then 
called bay salt. , 

The French salt marshes (see fig. 94) are shallow basins or pans of clay, 
excavated along the sea shore. The water is admitted, by a sluice, into a 
reservoir, where evaporation goes on while mechanical impurities are deposited. 
It then passes by a subterraneous communication into a series of rectangular 
pans, and proceeds by a very circuitous route through them to another sub¬ 
terranean gutter, by which it is conveyed into a long, narrow, circuitous canal. 
From this it passes into a second, aud subsequently into a third series of salt 
pans. During the whole of this time it is undergoing evaporation, and when 
it arrives at the third series of pans it is so far concentrated that crystallization 
is soon effected. The salt is known to be on the point of crystallizing when 
the liquid assumes a reddish tint. It is then withdrawn from the pans, and 
collected upon the borders, in conical or pyramidal heaps, when it drains and 
dries. These operations begin in March, aud finish in September. 2 

At Lyraington, 3 in Hampshire, salt is prepared from the sea water, which 
is admitted into a reservoir or pond, and from this successively into three 
series of brine pits or salt-pans, where the water is partly evaporated by solar 
heat. When the liquid has acquired a sufficient density, it is conveyed into 
rectangular iron pans, where it is evaporated by artificial heat. Eight hours'are 
required to boil each charge to dryness. The salt is then removed into wooden 
troughs or cisterns, perforated by holes in the bottom, where it is allowed to 
drain; and is afterwards removed to the warehouse, where it also drains. The 
drainings from the wooden trough drop on upright stakes (old broom handles, 
&c.), and on these the salt concretes in the course of ten or twelve days, 
forming large stalact.itic masses called salt-cats, each weighing 60 or 80 lbs. 
The residual liquor (bittern or the bitter liquor ) is received into underground 
pits, and during the winter season is used in the manufacture of Epsom salt 
(see sulphate of magnesia). 

In cold countries, congelation is resorted to as a means of concentrating 
sea water; for when a weak saline solution is exposed to great cold, it separates 
into two parts: one almost pure water, which freezes; and the other which 
remains liquid, and contains the larger proportion of salt. Another method 
of concentration is by graduating houses : these are skeletons of houses, in 
which the water is pumped up an^ allowed to fall on heaps of brush-wood, 
thorns, &c., by which it is divided asid agitated with the air, and evaporation 
promoted. The further concentration is effected by heat. 4 


1 For further information on the manufacture of common salt, consult Atkin's Dictionary of 
Chemistry, vol. ii. p. 118; Holland’s Agricultural Survey of Cheshire ; Hr. Henrv, Phil. Trans. 
1810; Mr. Ftirnival’a Wharton and Marstcm Patent Salt Refineries, 1836 ; Dr. Brownrigg’s Art 
of Making Common Salt, 1748; and Dr. Jackson, Phil. Trans. No. 53, p. 1080. 

* For further details, see Phil. Trans. No. 51, p. 1025 ; and Dumas, Trai t de Chimie, t. ii. 

Dr. Plenty IPhil. Trans. 1810) has described pie method of manufacture. In the summer of 
1840, I Visited the Salterns at Lymingtou, aud can confirm the accuracy of Dr. Henry’s statements. 
I found Salicomia herhacea growing abundantly in the salt-pans. The sp. gr. of the liquor in the 
pans is ascertained by glass bnlbs (on the principle of Lovi’s beads) placed in a wicker basket, which 
is immersed in the .water by a long handle, 
i * See Knapp’s Chemical Technology. 



Purification; Properties; Composition; Impurities. 551 

Purification. —The Edinburgh College gives the following directions 
for the preparation of pure chloride of sodium (sodre murias pur uni, E.) 

« Take any convenient quantity of Muriate of Soda; dissolve it in boiling water; filter 
t-bo solution, and boil it down over the fire, skimming off the crystals which form; wash 
the crystals quickly with cold water and dry them.” 

A solution of this pure salt “ is not precipitated by solution of carbonate of ammonia 
followed by solution of phosphate of soda: a solution of 9 grains in distilled water is not 
entirely precipitated by a solution of 20 grains of nitrate of silver.” 

The carbonate of ammonia and phosphate of soda are employed to detect 
the presence of any magnesian salt. 

Properties. —It crystallizes in colourless cubes, or more rarely in regular 
octohedrons. In the salt-pans the little cubes are frequently so aggregated 
as to form hollow, four-sided pyramids: these, I am told, are 
technically termed hoppers. The specific weight of salt is 
2T7. The taste is pure saline. When free from all foreign 
matters, chloride of sodium is permanent in the air; but 
ordinary salt is slightly deliquescent, owing to the presence 
of small quantities of chloride of magnesium. When heated, 
it decrepitates (more especially the coarse-grained or bay 
salt); at a red beat, fuses; and, at a still higher temperature, 
volatilizes. Rock salt is transcalent or diathermanous; that is, 
it transmits radiant heat much more readily than many other 
transparent bodies, as glass (see ante, p. 9). It is soluble in water, and 
slightly so in alcohol. Hot and even boiling water dissolves very little more 
salt than cold water. At 00°, it requires about twice and a half its weight of 
water to dissolve il. 

Characteristics. —Its characters as a sodium salt are those for soda, before 
mentioned (see ante, p. 523). As a cliloride, it is known by the tests for 
this class of salts already described (sec ante, p. 309). In addition to the 
above characteristics, must be added the cubical shape of the crystals of 
common salt, and of the absence of odour and of bleaching property. 

Composition. —Pure chloride of .sodium has the following composition :— 



Atoms. 

Eq. in. 

Per Cent, 

Ure. 

Longchampt. 

Sodium. 

.... 1 ... 

... 33 ... 

... 39-3 .... 

.. 39-98 .. 

.... 39-767 

Chlorine . 

... 1 ... 

... 35-5 ... 

... 00-7 .... 

.. 60 02 .. 

.... 60-233 

Chloride of Sodium 

... 1 .... 

... 58-5 ... 

... 1000 .... 

.. 100-00 .. 

.... 100000 


The crystals contain no water in chemical combination with them, but a 
little is frequently mechanically lodged between their plates. 

Impurities. —The commercial salt of tjuis country is sufficiently pure for 
all dietetical and therapeutical purpose's; and its low price is a sufficient 
guarantee against adulteration. Tn Prance, however, serious accidents have 
happened in consequence of the u?e of sophisticated salt. 1 


Pm. 95. 



Caoentont Cube 
of Common Salt. 


1 Christison’s Treatise on Poisons, 3d edit. p. 604; aud Devergie, Med. Ley. t. ii. p. 876. 
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Composition op various Kinds op Salt (Hi:nut). 


Kind of Salt. 

1000 Parts by Weight consist of 

r 

a 

O 

CU 

Muriate of 
Lime. 

Muriate of 
Magnesia. 

Total Earthy 
Muriates. 

•s 

V • 

a a 

S3 

■Ji 

* J 
a • 

II 

Total 

Sulphates. 

Insoluble 

Matter. 

la 

*"£ 

( .St. Ube’s. 

Foreign Itay Salt 1 St. Martin’s . 

1Oleion. 

/ Scotch (common)— 

British Suit fromj Scotch (Sunday)- 

Sea Water_ 1 Lymington (common) 

' Ditto (cat). 

/Crushed rock. 

Cheshire Salt.... j common"i/i 11 / / 
'•Stoved. 

960 

959* 

9(54i 

935) 

971 

937 

988 

9831 

986 

983) 

982) 

trace 

do. 

do. 

O'Til 

0'i 

04 

01 

3 

34 

2 

28 

114 

ll 

5 

o-nr 

os 

o-s 

o-S 

3 

H 

2 

28 

11) 

11 

5 

0'i 

1 

1 

1 

234 

1» 

194 

13 

12 

15 

I 

04 

114 

144 

154 

44 

6 

44 

174 

44 

35 

5 

28 

25 

234 

324 

1«4 

50 

6 

64 

111 

144 

154 

9 

12 

10 

4 

1 

2 

1 

10 

1 

1 

1 

40 . 
404 
35 if 
64J 
29 

63 

12 

164 
nil I 
184 
174 


Physiological Effects. «. On Vegetables .—In minute quantity, chloride 
of sodium is injurious to very few, if any, plants, and to some it appears to be 
beneficial. Used moderately, it is a most excellent manure to certain soils. 
In large quantities it is injurious, though unequally so, to all plants. 1 

fi. On Animals .—To marine animals, common salt is a necessary con¬ 
stituent of their drink. It is relished by most laud animals. “ The eagerness 
with which many quadrupeds and birds press towards salt springs and lakes, 
situated in land districts, for the purpose of tasting their contents, indicates/’ 
says Dr. Fleming, 2 “ a constitutional fondness for salt.” In the Ruminanlia, 
the salutary effects of salt are especially observed. “They contribute power¬ 
fully,” observes Moiroud, 3 “to prevent, in these animals, the influence of 
rainy seasons and wet pastufage, as well as damaged fodder. Given to animals 
intended for fattening, it gives more consistence to the fat and more taste to 
the meat.” It appears to be offensive and injurious to many of the lower 
animals: hence, when rubbed on meat, ft prevents the attack of insects; and 
when applied to the skin of leeches, causes vomiting. 

y. On Man .—Chloride of sodium serves some important and essential uses 
in the animal economy. It is employed, on account of its agreeable taste, by 
the people of all nations, from the most refined to the most barbarous; but 
the quantity taken varies with different individuals. 4 It is an invariable con¬ 
stituent of the healthy blood. Dr. Stevens 5 has shown that, in certain states 
of disease (as cholera), there is a deficiency of the saline matter in the blood, 
and in those cases the blood has silvery dark or black appearance. Some of 
the properties of the sanguineous duid, such as its fluidity, its stimulating 
qualities, and its power of self-preservation, are probably more or less connected 
with its saline constituents. The ehloride«of' sodium found in some of the 
secretions, as the bile and tears, doubtless serves some important purposes. 


1 Davy, Agricul. Ch°m.; and Dc Candolle, Phgs. Veg. pp. 1262 and 1343. 

2 Philosophy of Zoology, vol. i. p. 316. 

3 Pkanyiac. Yeterin. p. 410. 

4 For an aecofr.it of the dieteticnl effects and useful' salt, see the author’s Treatise on Food and 
Diet. 

" On the Blood. 
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It is said that persons who take little or no salt with their food are very 
subject to intestinal worms. Lord Somerville, in his address to the Board of 
Agriculture, states that the ancient laws of Holland “ ordained men to be 
kept on bread alone, unmixed with salt, as the severest punishment that 
could be inflicted upon them in their moist climate: the effect was horrible;— 
these wretched criminals are said to have been devoured by worms engendered 
in their own stomachs.” Mr. Marshall 1 tells us of a lady who had a natural 
aversion to salt: she was most dreadfully affected with worms during the 
whole of her life. 

Considered in a therapeutical point of view, it is an irritant in its local 
operation. Tims, applied to the skin and the mucous membranes, it causes 
redness. Taken into the stomach in large quantity (as in the dose of a table¬ 
spoonful or more), it excites vomiting; and, when thrown into the large 
intestines, produces purging. In moderate quantities it promotes the appetite 
and assists digestion and assimilation. If used too freely, it occasions thirst. 
I)r. Garrod ascribes the scorbutic effects of the salt meat used by sailors to its 
deliciency in potash, which, by the long-continued action of the common salt, 
is abstracted by endosmotic action; and he states that he found less potash 
in salt beef than in fresh beef (see ante, p. 464). In large doses it operates 
as an irritant poison. A man swallowed a pound of it in a pint of ale, and 
died within twenty-four hours, with all the symptoms of irritant poisoning. 
His stomach and intestines were found excessively inflamed. 2 

In some diseases, the moderate use of salt produces the effects of a tonic. 
It acts as a stimulant to the mucous membranes, the absorbent vessels, and 
glands. In its endosmotic action on the tissues and on the blood-corpuscles, 
common salt agrees with other saline substances before mentioned (see ante, 
pp. 91, 92, and 179). Its chemical influence on the blood is probably 
analogous to that of many other salts (see ante, pp. 108, 109, and 179). 

Properly diluted, and injected into the veins in cholera, it acts as a powerful 
stimulant and restorative; the pulse, which was before imperceptible, usually 
becomes almost immediately restored, and, in some cases, reaction and recovery 
follow. Dr. Maeleod injected a solution of common salt into the jugular vein 
of a rabbit which had been asphyxiated, but without restoring or producing 
resuscitation. 3 

Uses. —The following are some of the most important therapeutical uses 
of chloride of sodium :— 

As a vomit, it has been recommended in malignant, cholera in preference to 
other emetics. 4 In narcotic poisoning, in the absence of the stomach-pump 
and the ordinary emetic substances, it may also be*employed. The dose of it 
is one or two table-spoonfuls in a tumblerful of water. A tea-spoonful of 
flour of mustard assists its action. J* 

As a purgative it is seldom employed, except in the form of enema. One 
or two table-spoonfuls of common salt, dissolved in a pint of gruel, form a 
very useful clyster for promoting evacuations from the bowels. 

It has been used in some diseases with the view of restoring the saline 
qualities of the blood (see ante, pp. 181 and 182). 


„ Med. an Phji Journal, vol. xxxix. 

Christison, Treatise on Poisons. 

3 Lond. Med. Gas. vol. ix. p. 358. 

4 Searle, Lond. Med . Gas. vol. viii. p. 538 ; Sir 1). Barry, ibid. vol. ix. pp. 321 anti 407 ; Brailoff 
and Isenbeck, ibid. p. 490*. 
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Common salt has been employed as an anthelmintic, (see ante, p. 231). 
For this purpose it is exhibited in large doses by the mouth; or, when the 
worms are lodged in the rectum, a strong solution is administered in the form 
of enema. 

When leeches have crept into the rectum, or have been accidentally swal¬ 
lowed, a solution of salt should be immediately used. 

As a chemical antidote, chloride of sodium may be administered in poison¬ 
ing by nitrate of silver. 

As an alterative and tonic, it is useful in scrofula, and glandular diseases. 

As an astringent in hemorrhages, dysentery, and diarrhoea, it has been 
administered in combination with lime juice or lemon juice. 1 

It is frequently used as a dentifrice (see ante, p. 155). 

As an external application , salt has been used for various purposes. Thus 
a saturated solution, applied with friction, is employed as a counter-irritant 
and discutient in glandular enlargements and chronic diseases of the joint: as 
a stimulant, it is rubbed on the chest in fainting and asphyxia. A solution 
of salt is employed as a substitute for sea-water; for baths (cold and warm), 
affusion, the douche, &c. (See balneum maris factitium, p. 293.) 

Administration. —As a tonic and alterative, the dose is from ten grains to 
a drachm. As an emetic, from two to three table-spoonfuls in five or six 
ounces of warn water. As a cathartic, from half an ounce to an ounce. 

ENEMA COMMUNE; Common Clyster .—Chloride of Sodium, Sj.; Warm 
Gruel (or Barley-Water), 3xij. Mix.—To this some persons add one or two 
ounces of oil (olive, castor, or linseed oil). 


64. SOD293 HYPOCHLORIS.—HYPOCHLORITE OF SODA. 

'Formula lfa0,C10. Equivalent Weight 74'5. 

History. —Hitherto this substance has been obtained only in either mixture 
or combination with chloride of sodium; and in this state it is usually called 
chloride of soda, chloruret of the oxide of sodium, or oxymuriatc of soda, 
—names which must not be confounded with “chloride of sodium,” “chloruret 
of sodium,” and “ muriate of soda,”—terms which are applied to common salt. 

The disinfecting power of a solution of chloride of soda was discovered by 
Labarraque about 1820. 2 

Preparation.— 1. Solid or dry chloride of soda (soda; chloridum siccum; 
natrum oxymuriuticum siccum ) may be prepared in the same way as chloride 
of lime (hereafter to be described),Vmt substituting carbonate of soda, which 
has effloresced in the air, and fallen to powder, for the hydrate of lime. The 
product is a white powder, having an odour v of hypoehlorous acid, and com¬ 
posed of chloride of soda (i. e. hypochlorite of soda and chloride of sodium) 
and bicarbonate of soda. 4(Na0,C0 2 ) + 2Cl=2(Na0,2C0 2 )+Na0,C10+ 
NaCl. By solution in eight parts of water, it yields the liqueur de 
Labarraque. 3 

1 Memoir of the late Ex. Wright, p. 322. 

8 Alcock, Essay on the Use of the Cklorurets , p. vi. Loud. 2 827. 

3 Duflos, Chemischcs Jyothe/ccr bitch, Bd. 1, S. 431, 3tte Ausg. 1847. 
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, Preparation j Properties •, Characteristics. 

2. A solution of chloride of soda ( liquor sodm chlorinate, Ph. Lond.; 
hypochloricus sodicus aqud solutes, Pr. Codex), commonly called liqueur de 
haharraque, or Labarraque’s soda disinfecting fluid, may be prepared in 
the way above described, or by either of the two following methods:— 

a. In the London Pharmacopoeia it is directed to be prepared as follows:— 

Take of Carbonate of Soda, lbj.; Distilled Water, fjxlviij.; Chloride of Sodium, tiv.; 
Binoxide of Manganese, giij. ; Sulphuric Acid, ?iv. Dissolve the carbonate of soda in 
two pints of water; then put the chloride of sodium and binoxide of manganese, rubbed 
to powder, into a retort; and add to them the sulphuric acid, previously mixed with 
three fluidoimces of the water, and cooled. Heat (the mixture), and pass the chlorine 
first through five fluidounces of the water, and afterwards into the solution of the 
carbonate of soda above directed. 

When the chlorine comes in contact with the solution of carbonate of soda, 
there are formed chloride of soda (hypochlorite of soda and chloride of sodium) 
and bicarbonate of soda, as above explained. 


Materials. 

2 eq. Carb 0 Soda 106. 

2 eq. Carbonate 
Soda. 106 

2 eq. Chlorine .. 71 


Composition. 


Products. 


2 eq. Car be Acid 44 


eq. Ilicarb ,e Soda 150 


1 eq. Soda _ 31 

1 eq. Oxygen .. 8 

1 9<j. Sodium .. 23 
1 eq. Chlorine.. 35’5 
1 eq. Chlorine .. 35’5 


e q. Hypoclil* Acid 43 5' 



1 eq. Hypochl te Soda 74'5 


lcq.Chlor de Sodium 68*5 


283 


283 


The essential and characteristic properties of this solution depend on the 
hypochlorite of soda. 

/!. In the Trench Codex, this solution is directed to be prepared as follows :— 

Diffuse one part of dry chloride of lime through 30 parts of water; then add two parts 
of crystallized carbonate of soda, previously dissolved in 15 parts of water. Tilter the 
mixture. 

In this process double decomposition takes place ; hypochlorite of soda and 
cldoride of sodium are formed in solution, while carbonate of lime is precipitated. 
(CaCl 4'Ca0,C10) + 2 (NaO,C0 2 ) = Na0,C10 + NaCl + 2 (CaO,CO). 

, This process is more easy of execution than the preceding one. By using 
the proportions here directed, the solution is weaker than that prepared by the 
process of the London Pharmacopoeia. 

Properties.— The solution of hypochlorite of soda (liquor soda chlorinate , 
L.) has a yellowish colour, an astringent taste, and an odour of hypochlorous 
acid. It destroys the colour of vegetable substances; as litmus, turmeric, 
and sulphate of indigo. Previous to bleaching them, it reacts as an alkali on 
turmeric paper and infusion of red cabbage. ‘By evaporation, crystals are 
obtained, which, by resolution in wat<*^ reproduce the disinfecting liquid. 
By exposure to the air, the solution undergoes decomposition, and crystals of 
carbonate of soda are formed. * 

Characteristics. —The following are the essential characters of this 
solution:— 

It decolorizes sulphate of indigo. It has the odour of hypochlorous acid. 
On the addition of hydrochloric acid, chlorine and carbonic acid are evolved, 
and cliloride of sodium is left in solution (Na0,C10+NaCl+2£Na0,5?C0 2 ) + 
4 HC1=4JJaCl + 2C1+4C0 2 +4HO). A solution oi» nitrate of silver throws 
down a white precipitate {chloride of silver), soluble in ammonia, but insoluble 
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in nitric acid. Lime water causes a white precipitate (carbonate of lime). 
Oxalate of ammonia occasions no precipitate, showing the absence of lime. 
Bichloride of platinum produces no yellow precipitate, proving the absence of 
potash and ammonia. That the base of the solution is soda may be shown in 
two ways: evaporated to dryness, we obtain a residuum, which renders the 
outer cone of the flame of a candle, or the flame of a spirit lamp, yellow ,- 
saturated with hydrochloric acid, and evaporated to dryness, common salt is 
procured. 

Composition. —Some chemists regard this liquid as an aqueous solution of 
chloride of soda and bicarbonate of soda. But its odour is that of hypoehlorous 
acid;’and the view usually taken of it is, that it is an aqueous solution of the 
hypochlorite of soda , chloride of sodium , and bicarbonate of soda . 

Prepared according to the London Pharmacopoeia, its composition will be 
nearly as follows:— 



Atoms. 

p,j. in. 

Per Cent. 

Hypochlorite of Soda. 

... i .... 

.. 74-5 .. 

.... 3-11 

Chloride of Sodium. 

.. i .... 

.. 58'5 ... 

... 244 

Bicarbonate of Soda . 

.. 2 .... 

.. 1500 ... 

.... fi 2(i 

Water. 



.... 88 19 

Liquor SodiC Chlorinate, Ph. hm/t. . 


"... 

.... 100-00 


Impurity. —A solution of chloride of soda should not yield a precipitate 
on the addition of a solution of sulphate of magnesia. If a precipitate be 
obtained, it indicates the presence of the monocarbonate of soda, and the con¬ 
sequent imperfect saturation of the liquid with chlorine. 

Physiological Effects. «. On Animals. —A solution of the chloride 
of soda acts more or less powerfully as a local irritant, according to the degree 
of its concentration. Prom the experiments of Scgalas, 1 it appears that, 
besides the irritant operation, and its direct and sympathetic action on the 
organic solids, it exercises an evident influence over the blood, and, in con¬ 
sequence, over the whole economy, by means of absorption. In an experiment 
referred to by Dr. Christison, 2 two ounces of Labarraque’s solution, introduced 
into the peritoneum of a dog, excited palpitation, oppressed breathing, con¬ 
stant restlessness, and death in ten minutes. 

ji. On Man .—I am unacquainted with any experiments made to determine 
the physiological effects of chloride of soda on man. That it would, in larye 
doses, act as a powerful local irritant, and, if swallowed, give rise to symptoms 
of gastro-enteritis, cannot, 1 think, be doubted. Murat and De Lens 3 state that 
the immediate consequence of, and predominating symptom produced by, a 
glassful of Eau de Javellc (a solution of chloride of potash) was general 
rigidity, which gave way to demulcefh drinks. This observation agrees with 
one made by Segalas 4 in his experiments on dogs—namely, that chloride of soda 
caused tetanic spasms. It is probable, therefore, that the chlorides of the 
alkalies exercise a specific influence over the nervous system. 

Chloride of soda, in moderate or small doses, has been denominated 

1 Journ. de Chim. Med. t. i. p. 271. 

2 Treatise on Poisons, 36 edit. p. 221. 

3 1 Diet. Maf. Med. t. ii. p. 257. 

4 Christison, op.cit. p. 221. 
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stimulant, tonic, astringent, antiseptic, and febrifuge. But these terms give 
no real explanation of the nature of those organic changes which it gives rise 
to, and from which its therapeutical value is derived. In fever, I have seen 
dampness of the skin follow its use. Increased secretion of urine is a common 
effect of it. In fevers it improves the qualities of the evacuations. Under 
the continued employment of it, glandular enlargements and chronic mucous 
discharges have disappeared: hence it has been denominated alterative and 
resolvent. All these effects depend probably on the alteration which it pro¬ 
duces in the condition of the blood. We must not overlook the important 
fact, that the solution of chloride of soda used in medicine contains bicarbonate 
of soda, to which perhaps in many cases its beneficial effects are, in part at 
least, to be referred. 

Uses. —The solution of chloride of soda is employed as a disinfectant, 
antiseptic, and, in cases of poisoning by the hydrosulphurets, and hydro- 
sulphuric and hydrocyanic acids, as an antidote. But for most of these 
purposes the chloride of lime is employed instead of chloride of soda; since 
its properties are analogous, and, being manufactured on a very extensive scale 
for the use of bleachers, it can be obtained more conveniently and cheaply. 
On this account, therefore, and to avoid repetition, I must refer to the article 
hjipochlorite o f lime for information respecting the above uses of chloride 
of soda. I would remark, however, that in several cases where I have carefully 
tried and compared the two chlorides, I give the decided preference to the 
chloride of soda. As an antiseptic, Labarraque also preferred the latter pre¬ 
paration, on the ground that by the process of disinfection it becomes chloride 
of sodium, which is not a deliquescent salt; whereas the chloride of calcium 
generated by chloride of lime, attracts water from the atmosphere, and thereby 
furnishes one of the conditions (viz. moisture) necessary to the putrefactive 
process. Hence, in his opinion, while chloride of lime will serve equally well 
for mere disinfection, chloride of soda is preferable where we wish at the 
same time to prevent a renewal of putrefaction. 

Chloride of soda is employed internally in all diseases commonly termed 
putrid or malignant —as typhus fever, scarlatina maligna, &c. It is indicated 
where there are great prostration of strength, fetid evacuations, and a dry and 
furred tongue. In such cases I have seen it of essential service, improving 
the quality of the secretions, producing a moist state of the skin, preventing 
collapse, and altogether acting most beneficially. It may be administered both 
by the mouth ana the rectum. 

There are many other diseases in which it is stated to have been administered 
internally with apparent success; for example, in intermittents, as a substitute 
for the disulphate of quinia, it has been recommended by Lalesque and 
Gouzee ; l in secondary syphilis, it has ieen used by Hr. Scott 2 and by 
Cazenove ; 3 in chronic skin diseases, and as a substitute for chlorine in bilious 
disorders, by Dr. Darling; 4 in ^scrofula, by Godier; 5 and in plague, by 


1 Brit, and For. Med. Rev. April, 1838. 

! Fond. Med. Rep. N. S. vol. ii. 1836, p. 139. 

3 Jour, de Chim. Med. t. iv. p. 140. 

4 Lond. Med. Rep. N. S. vol. ii. 

5 Journ. Gen. de MM. 1829. 
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Neljoubin. 1 In some of these cases (as in syphilis and scrofula) the benefit 
obtained may have resulted from the bicarbonate , of soda cpntained in 
solution. 

As a local remedy, it is employed in diseases attended with fetid discharges, 
not merely as a disinfectant and antiseptic—that is, as a chemical agent 
destroying’ fetor, and preventing the putrefaction of dead matters (as gangrenous 
parts, the discharges from wounds and ulcers, &c.), though in these respects 
it is most valuable—but as a means of stopping or relieving morbid action by 
changing the action of the living tissues. It frequently puts a stop to the 
further progress of gangrene; promotes the separation of the dead from the 
living parts; improves the quality of the secretions; and, at the same time, 
diminishes their quantity when this is excessive. It is applied to ulcers of 
various kinds (common, phagedenic, cancerous, syphilitic, and scrofulous) 
when attended with foul discharges or a disposition to slough. It is of great 
service in some affections of the mucous surfaces. Thus it is used as a gargle 
to check ptyalism and affections of the mouth, whether arising from mercury 
or other causes. In scarlatina maligna, we apply it to check ulceration and 
sloughing of the throat. In coryza and ozseua, it has been injected into the 
nostrils witli considerable benefit. In fetid aftd excessive discharges from the 
vagina and neck of the uterus or bladder, it is'employed as an injection with, 
at least temporary relief. It has also been applied in some skin diseases, as 
tinea capitis, eczema, scabies, prurigo pudendi muliebris, &c. The above are 
only a few of the cases in wdiieli chloride of soda has beeu used with most 
marked benefit. In conclusion, I may add that there are few, if any, remedies, 
the uses of which, as local agents, are so valuable and extensive as the chlorides 
of soda and lime. 

Administration. —The liquor sodee chlorinate (Ph. L.) may be ad¬ 
ministered internally in doses of twenty drops or more, diluted with some mild 
aqueous liquid. 

1. GARGARISMA SODE CHLORINATE ; Gargle of Chloride of Soda. 
(Solution of Chlorinated Soda, fjvj.; Water, fjxjss. Mix.)—Useful in ulcera¬ 
tion and sloughing of the mouth and throat. 

2. L0T10 SODAS CHLORINATE; L otion of Chloride of Soda. (Solution 
of Chlorinated Soda, fjj.; Water, f?x. to 3xv. Max.)—Useful as a wash for 
foul and sloughing ulcers. In some cases I have seen a lotion composed of 
equal parts of the solution of chloride of soda and water employed; but in 
general the strength is that given above. 

3. INJECTIO SODE CHLORINATE ; Injection of Chloride of Soda. 
(Solution of Chlorinated Soda, f3j. i Water, fjxvj.)—Employed as an injection 
into the vagina in fetid discharges iN>m malignant and other diseases. 

4. CATAPLASMA SODE CHLORINATE; poultice of Chloride of Soda.— 
Linseed-meal made into a poultice with equal parts of solution of chlorinated 
soda and water. Applied to foul and sloughing ulcers. 

Antidotes.— See Calcis hypochloris. 


1 Kicbter, Autf. Armeim. ‘Snppl.-Bd. p. 539. 
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69k SODJE ltflTRAS. - NITRATE OF SODA. 

Formula NaOjNO 8 . Equivalent Weight 85. 

History —Duhamel, 1 probably, was the discoverer of this salt, in 1736. 
It was first analyzed by Margraff 2 in 1761. It has been termed cubic, 
quadrangular , or rhomboidal nitre (nitruni cubicum, quadranyulare vel 
rhomboidale), or Chili saltpetre. 

Natural History. —It is peculiar to the mineral kingdom. 

Native nitrate of soda is found in South Peru. It exists in large beds, a few feet 
below the saline soil, or forming that soil in various places, from Arica on the north and 
west, to the course of the river Loaon the south. There is a large deposit in the district 
of Tarapaca. It is found in distinct strata, a thin layer of brown loam separating the 
parts. 3 

Native nitrate of soda, in fractured masses, has a granular structure, arising from the 
aggregation of irregular rhombic crystals, varying from fine grained to coarse grained. 
Colour, from snow white to reddish brown or grey. Odour peculiar; and, when warmed, 
resembling chloride of iodine dissolved in water. Its average composition is nitrate of 
soda, 64-98; sulphate of soda•■, 3 00 y .chloride of sodium, 28'09; iodic salts, 0'63 ; shells 
and marl, 2’G0 = 99‘90. i 

Extraction. —“The richest masses of the native salt are blasted or broken, 
and divided into small portions; with these copper kettles are in part filled, 
and water, or the mother waiter of former operations, is added, and heat 
applied, until a boiling and saturated solution is obtained. The solution is 
transferred to wooden coolers, where the nitrate of soda crystallizes. The un- 
dissolvcd salt remaining in the kettles is thrown aside, fresh salt being used 
each time, although not one half of the nitrate of soda is dissolved. The 
coolers are emptied after the crystals of nitrate have ceased to form: it is 
dried, packed in bags, and sent to the coast on mules.” 

Commerce. —In 1839, duty (6d. per cwt.) was paid on 107,922 cwts. 
In 1840, on 130,211 cwts. 5 

Crude Nitrate or Soda. —The rough or crude Chili saltpetre {soda 
nitron crudus; nitruni cubicum) imported into Europe consists of crystals 
having a dirty or brownish appearance. Its composition is said to be as 


Nitrate of soda . 

Uotfstetter. 

. 94-29 . 

Lecanu. 

... 96-70 . 

IVitlstein. 

99-63 


. 0-43 . 

_ 

__ 

“ magnesia . 

. 0-80 . 



" lime . 



trace 


. 1-99 . 

1-30 . 

0-37 


. 024 . 



Water . 

. 1-99 Jl . 

... 2-00 . 

__ 

Insoluble matter . 

. 0-20-^. 


, - 

, 100-00 100-00 

Also small quantities of iodide of sodinm and iodate of soda (Lembert). 

10000 


Memoires dc V Academie Hog ale des Sciences, 1736, p. 215. 

2 Opusc. ii. 881. , 

3 Hayes, in Silliman’s Journal ; also in The Chemist, for February, 1841, No. siw p. 43. 
Rivero, iu the Edinl. Phil. Journ. vol. vii. p,»184, Edinb. 1822. 

4 Ibid. 

* Trade List, Jan. 5, 1841. 
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* INORGANIC BODIES.— Acetate of Soda. 

The small quantities of the iodic salts found in Chili saltpetre explains the 
fact before noticed (see ante, p. 413), that commercial nitric acid (which is 
frequently obtained from this salt) sometimes contains iodine. w 

After its arrival in this country, the crude Chili saltpetre is refined by 
solution and re-crystallization. The salt is then termed refined nitrate of 
soda (sodrn nitras depuratus). , 

Properties. —It usually ciystallizes in obtuse rhomboliedral crystals, which 
belong to the rhombohedral system. Its taste is somewhat bitter. In moist 
air it is slightly deliquescent. It is soluble in about two parts of cold water, 
and in less than its own weight at 212°. It fuses by heat. 

Characteristics. —As a nitrate, it is known by the characters of this class 
of salts already stated (see ante, p. 412). The nature of its base isrrecog- 
nised by the tests for soda, already described (see ante, p. 523). The yellow 
colour which it communicates to flame, as well as the shape of its crystals, 
readily distinguish it from nitrate of potash. 

Composition. —Crystallized nitrate of soda is anhydrous. 


Atoms. 

Eg. Wt. Per Cent. 

Lon champ. 

TFenzel. 

Soda . 1 ... 

... 31 . 30-47 ... 

... 36-75 . 

.. 37-5 

Nitric Acid . 1 ... 

... 54 . (53*53 ... 

... 03-25 . 

.. 62-5 

Crystallized Nitrate of Soda. 1 ... 

... 85 . 10000 ... 

... 10000 . 

.. 1000 


Impurities. —See Potasses Nitras, p. 510. 

Physiological Effects. —Its effects are similar to those of nitrate of 
potash. According to Wolfers, 1 from two to four drachms of it may be taken 
daily without any hurtful effect. Velsen states that it does not so readily 
disturb digestion as nitrate of potash. 

Uses. —It is not employed in medicine in this country. As a substitute 
for nitrate of potash, it is used in the manufacture of nitric and sulphuric 
acids. It is employed by firework-makers; and also as a manure, especially 
for wheat. 2 On account of its deliquescence, it is unfit for the manufacture 
of gunpowder. 


66. SODJE ACETAS.- ACETATE OF SODA. 

Formula NaO^'IFO 3 ; or NaO,A. Equivalent Weight 82. 

History. —This salt was first described by Baron, in 1747 ; 3 but, according 
to Dulk, 4 its real discoverer was I\ Meyer, in 1677. It was formerly called 
terra foliata tartari crystallisata, or terra foliata mineralis. 

Preparation. —Acetate of soda is usually prepared by makers of pyro¬ 
ligneous acid, and the mode of manufacturing it will be noticed hereafter (see 
Acidum Aceticum). It is procured by saturating acetic acid by carbonate of 
soda, and evaporating the solution so that Vrystals may form. 

The Dublin College orders it to be prepared by saturating Carbonate of Soda with 
Distilled Vinegar. The filtered liquor is to be evaporated until it has attained the sp. gr- 

1 Itichtcr, Ausfiikr. Jrxneim. Bd. iv. S. 251. 

* ! Journal of the lltnjal Agricultural Society of England, for 1840 and 1841. 

3 Thobison’s Chem. of Inorg. Bod. vol. il. p. 464. 

* Die Preuss. P/Shrm. iibef* «. crliint. 
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of 1-276: By cooling, crystals are formed, which are to be cautiously dried and kept in 
a close vessel. 

Properties. —This salt crystallizes in oblique rhombic prisms. Geiger 1 2 
says that a saturated solution of this salt does not readily crystallize when 
cooled in a tall glass vessel unless some pointed or angular body be introduced. 
Its taste is cooling, saline, and bitterish. Exposed to the air, at ordinary 
temperatures, the crystals undergo little change; but in dry and warm air they 
effloresce and become anhydrous. When heated, they first undergo the watery 
fusion, then give out their water of crystallization, and afterwards enter into 
igneous fusion. At a red heat they are decomposed, and yield, as a residue, 
a mixture of charcoal and carbonate of soda. They are soluble in about three 
parts of cold water, and are slightly soluble in alcohol. 

Characteriutiett ,—As an acetate, this' salt is recognized by the evolution 
of the vapour of acetic acid when oil of vitriol is poured over it. That it is a 
soda salt is shown by the characters already described for this base (see ante, 
j). 523). 

Composition. —The following is the composition of this salt:— 



Atoms. 

IjH. Wt. 

1’er Cent. 

Berzelius. 

Soda . 

.... 1 ... 

... 31 ... 

... 22-8 ... 

... 22-94 

Acetic Acid. 

... 1 ... 

... 51 ... 

... 37'5 ... 

... 36-95 

Water. 

... 6 ... 

... 54 ... 

... 39-7 ... 

... 40-11 

Crystallized Acetate of Soda... 

... 1 ... 

... 130 ... 

... 1000 ... 

... 10000 


Purity. —It should be white and perfectly neutral to test-papers (litmus 
and turmeric). The presence of sulphuric acid may be recognized by chloride 
of barium, which occasions with this acid a white precipitate insoluble in nitric 
acid. If nitrate of silver cause a white precipitate insoluble in both water 
and nitric acid, but soluble in ammonia, the presence of a chloride is to bo 
inferred. Potash may be recognized by the before-mentioned tests for this base 
(see. ante, p. 463), as well as by the deliquescence of the suspected acetate. 

Physiological Effects. —Acetate of soda operates on the body like 
acetate of potash (sec ante, p. 516), but is probably somewhat milder in its 
action. 

Uses. —It is rarely employed for medicinal purposes. It may, however, be 
used as a substitute for acetate of potash, over which it has the advantage of 
not being deliquescent. 

In pharmacy and the arts it is largely employed in the manufacture of 
acetic acid, and on this account lias been introduced into the Phannacopccia 
as the officinal source of this acid. 

Administration.— The dose of it, as a diuretic, s from 9j. to 5ij- 

/ 

67. Sodse Tartras.—Neutral or Bibasic Tartrate of Soda. 

Formula SNaOjOTT'O 10 ; Sr 2NaO,T. Equivalent Weight 194. 

This salt is obtained by saturating a solution of tartaric acid with cither the carbonate 
or bicarbonate of soda. It is formed, therefore, in the preparation of the effervescing 
draught made with the above ingredient, or when soda-powders (see ante, p. 535) are 
dissolved in water. By evaporation the solution yields acicular crystals of tagtrate of 


VOL. I. 


1 Handb. d. Fhar. 1 Ed. 150,3 Aufl. < 

2 O 
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soda containing four atoms of water of crystallization, 2Na0,T,4I10. They arc soluble 
in their own weight of water; but are insoluble in alcohol. In its medicinal properties, 
tartrate of soda resembles the tartrate of potash (see ante , p. 517). It is a gentle aperient. 
If it be given so as to become absorbed (see ante, pp. 92 and ISO), it operates as a 
diuretic, and renders the urine alkaline (see ante, p. 180). It may be used, therefore, 
in lithic acid deposits, but is objectionable when there arc phospliatic deposits in the 
urine (see ante, p. 534),—Dose, as a purgative, ^i,j. to ^iv. or more. As a diuretic or 
lithic (sec ante, p. 256), it must he given in smaller doses, and largely diluted with water, 
so as to ensure its absorption.—By adding to an aqueous solution ol 150 grains of crys¬ 
tallized tartaric acid, cither 168 grains of bicarbonate of soda or 286 grains of crystallized 
neutral carbonate, wc obtain, in solution, tartrate of soda equal to 232 grains (or nearly 
5iv.) of the crystallized salt. 


68. POTASS2E ET SODJE TARTRAS.-TARTRATE OF 
POTASH AND SODA. 


History. —This salt was discovered by Scigncttc, an apothecary at Rochelle, 
in 1672; and hence it is frequently termed Seigne tie’s salt, or scl do 
Scignctle. 1 Its composition was discovered by Boulduc and Geoffroy in 
1761. He called it alkaline salt, sal polychrest, and Rochelle salt (sal 
Rupellensis vel Rochellense). To distinguish it from the sal polychrest 
(sulphate of potash) of other writers, it is sometimes denominated sal po/g- 
ehrestum Seignetti. It is often called tartar ised soda (soda tartarizata 
seu natron tariarizatum). In the London Pharmacopoeia it is denominated 
soda potassio-tartras; but the term potasses sodio-tartras would be pro¬ 
bably more correct. The Edinburgh and Dublin Colleges call it potasses et 
soda tartras. 

Preparation. —All the British Colleges give directions for its preparation: 

The London College orders of Bitartratc of Potash, powdered, vxvi.; Carbonate of Soda, 
Jxij.; Boding Water, Oiv. Dissolve the carbonate of soda in the boiling water, and add 
gradually the bitartratc of potash. Strain the liquor; then apply a gentle heat until a 
pellicle floats, and set it aside that crystals may be formed. The liquor being poured off, 
dry them. Evaporate the liquor again that it may yield crystals. 

The Edinburgh College orders the same quantities. 

The Dublin College employs Carbonate of Soda, five parts ; Bitartratc of Potash, reduced 
to the finest powder, seven parts ; Hot Water, Jiftg parts. 


Eis. 90. 


In this process the excess of acid in the bitartrate of potash is saturated by 
the soda of the carbonate; while the carbonic acid of the latter is disengaged. 

Properties.— This salt is met with in large, transparent, and regularly- 
shaped right rhombic prisms; but, curiously enough, the crystals are frequently 

produced in halves (as in fig. 97). 
Iic.97. Their taste is mildly saline and 
bitter. Exposed to the air, they 
slightly effloresce. When heated, 
u they undergo the watery fusion, 

m 1 a \s I o \ M -1 evolve their water of crystallization, 

and are decomposed: the residue 
Natural Half of consists of charcoal and the car- 
ditto. bonates of potash and soda. They 

t; are readily soluble in cold, and 
still more so in hot water. 



Prism if Rochelle Salt. 


Beckmann’s hist, of Invent, vol. iy. p. G16. 
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Characteristics —This salt may be recognized by the shape and size of the 
crystals. Sulphuric acid added to the aqueous solution throws down small 
crystals of bitartrate of potash ; perchloric acid throws down perchlorate of 
potash: bichloride of platinum produces a yellow precipitate (see ante, p. 
463). When heated, Rochelle salt is decomposed, various volatile substances 
are evolved, and the odour of caramel is given out. If the residuum be digested 
in hydrochloric acid, we obtain a solution of the chlorides of sodium and 
potassium: the chloride of potassium may be precipitated by bichloride of 
platinum, leaving chloride of sodium in solution, which may be detected by 
the tests already mentioned for this salt (see ante, p. 523). 

Composition. —The composition of this salt is as follows 


Soda. 

potash — 
Tartaric Acid. 
W«iter. 


Ate. Eg.Wt. P. Ct. Schulze. 


1 

1 

l 

10 


31 .. 
48 .. 
132 .. 
90 .. 


10*3 .. 
15*9 .. 
43 8 .. 
30 0 .. 


!?.? ) l Tartrate Potash 
ii •«* \ or \ Tartrate Soda.. 
(Water. 


Ate. Eq.Wt. P.Ct. 

1 .. 114 .. 37-8 
1 .. 97 .. 32 2 

10.. 90.. 30-0 


Crysti d Tartrate of Potash and Soda 1 .. 301 .. 100*0 .. 100*0 


1 .. 301 .. 100*0 


Dr. Thomson 1 says, that when the crystals are free from all adhering 
moisture, they contain only eight atoms (or 25‘4 per cent.) of water of 
crystallization, and their equivalent weight is 283. Mr. R. Phillips also states 
that the water of crystallization is only eight atoms. 

Physiological Effects. —It is a mild, laxative, cooling salt, very analogous 
in its effects to the tartrate of potash. Sundelin 2 says it is uncertain as a 
purgative,—sometimes failing, at others acting very slowly, but strongly, and 
with violent abdominal pain. He thinks it may be completely replaced in 
practice by a mixture of magnesia and sulphate of magnesia. When given in 
the form of dilute solution, and so as not to excite purging, it becomes absorbed, 
and renders the urine alkaline (see ante, p. 180, for a notice of Laveran and 
Millon’s experiments). Hence its use should be carefully avoided in persons 
suffering with phosphatic deposits in the urine. 

Uses. —It is commonly employed as a mild aperient for females and other 
delicate persons. It may be used with advantage by those who are subject 
to excessive secretion of lithic acid or the litliatcs. 

Administration. —It is given in doses of from 5ij. to 5vj. or 3j. It should 
be exhibited largely diluted with water. A very convenient mode of exhibition 
is in combination with bicarbonate of soda and tartaric acid in an effervescing 
condition (vide Seidlitz Powders, p. 535). 


€9. SAPONES SODAXCI ET JJOTASSICI.— SODA AND 
POTASH SOAPS. 

History'. —The term soap ( sapo) is usually applied to a combination of 
one or more fatty acids with a salifiable oxi-base; but it hi. ■ also been extended 
to a compound of a resinous acid with an alkali. The subs.-uces, therefore, 
which at the present time bear the name of soaps, may be thus arranged:— 


1 Fuel Pnnnpfes. ii. 440. 

2 Rand. d. Heilmittcllehre. * 
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Examples. 


I 


2 

On the present occasion it is intended to notice the soaps composed of fatty 
acids combined with potasli or soda, and which constitute the soaps commonly 
no called. These substances, chemically speaking, are oleates , margarates, 
and stearates of potash or soda (pot as see vel soda oleates, margarates, et 
stearates). 

The Hebrew word borith, translated in our version of the Bible 1 soap, is, 
by most commentators, supposed to refer to a plant, or to the alkaline ashes 
of some plant. 

Pliny, 2 who mentions soap, says it was invented by the Gauls to render the 
hair golden-coloured. It is made, he adds, of tallow and ashes, the best being 
prepared with beech-wood ashes, and goats’ tallow. He further states that 
there are two kinds of it—one thick (sapo syissas), the other liquid (sapo 
liyuidus), both being used in Germany, but more by the men than by the 
women. In the excavations made at Pompeii, a complete soap-boiler’s shop 
was discovered, with the soap still perfect, though it must have been manu¬ 
factured for more than 1700 years. 3 

Natural History. —Soap is always an artificial product, unless the spon¬ 
taneous formation of adipocire from dead animal matter be considered an 
exception to this statement. This substance appears, from the analysis of 
Chevreul, to consist of a small quantity of ammonia, of potash, and lime, 
united to much margaric acid and a very little oleic acid. 

Preparation. —The following is a concise account, of the principles of 
soap-making :—“ In order to form soap, the oil or fat is boiled with a solution 
of caustic potash or soda, till the whole forms a thick, viscid emulsion, which 
can be drawn out into long, clear threads. If not clear, either water or alkali 
must be added, according as the turbidity depends on undecomposed oil, or 
on a deficiency of water. When the saponification is complete, the next step 
is to separate the soap from the excess of alkali, the glycerine, and the super¬ 
fluous water. This may be effected by boiling down till the alkaline ley 
becomes very concentrated, when the soap becomes insoluble, and rises to 
the surface. The same end is attained by adding very strong ley or com¬ 
mon salt, both of which yonder the soap insoluble when added in sufficient 
quantity; soap being absolutely insoluble in alkaline ley of a certain strength, 
as well as in a saturated solution oicommon salt. The separation is known to 
be complete when the liquid ceases to froth in boiling; and the soap is ladled 
off into moulds, where it is well stirred to favour the separation of the liquid, 
which should run off from its surface like tfater from fat. The soap brought 
to this state in the first operation is called grain soap, from its separating in 
grainy particles at first. It may be further purified by repeating the process 


1 Jcr. ii. 22; and Mat. iii. 2,« 

1 Mistpria Noturaiis, lib. xxviii. cap. 51, ed. Valp. 
s Parses, Chm'. Essays, ii. 5, 2d edit. 


( A mmoniacal.... Linimentum Ammonia, Ph. L. 

I Soluble or alkaline.1 Soda-soaps. Sapo, Ph.L.; Sapo hispanicus. 

Patty soaps J ( Potash-soaps... Sapo mot/is, Ph.L. 

it i vi„ C Earthy. Linimentum Calcis , Ph. Ed.' 

k uso 11 e 1 M etallic (plasters). Emptaslrum Plum hi, Ph. I,. 

Resinous soaps . Sapo gmiacinus, tyc. Ph. Borns. 
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of dissolving in alkaline ley, and separating it by tlie addition of salt. In 
this process the impurities subside, and the soap generally takes up more 
water; so that, although whiter, it is less strong. White soap, for example, 
commonly contains 45 to 60 per cent, of water ; while grain soap contains 25 
to 60 per cent. No doubt it may be again procured with as little water as at 
first; but it is the fluidity caused by the additional water that allows the 
impurities to subside, aud the soap to become white. What is called marbled 
[or mottled ] soap is grain soap which has not been subjected to purification; 
and the grey, blue, and green colours in it arise principally from the presence 
of insoluble soaps of oxide of iron or of copper. 

“It is to be observed, that when common salt is added to the solution of a 
soap of potash, the latter is converted into soda-soap, entirely or partially, 
according to the quantity of salt, while chloride of potassium is formed. As 
this latter salt does not cause the soap to separate, like common salt, it is 
necessary to use twice as much salt to separate the soap when it has been 
made with potash. If a soap of potash be required, it must be separated by 
caustic potash. In Germany, soda-soap is first made with potash, and the 
potash-soap is decomposed by common salt. In England and Trance, soda- 
soap is made directly with caustic soda. 

“The use of salt in this important process depends on the curious fact, 
that soap, like muscular fibre or animal membrane, cannot be moistened by a 
saturated solution of salt; that is, cannot deprive it of water. On the other 
hand, if these substances be moistened with water, or dissolved in it, the 
addition of dry salt in sufficient quantity will remove the whole of the water.” 1 

Theory or Saponification. —The fixed oils and fats, as they occur in 
nature, are for the most part mixtures or compounds of two or more fatty 
salts. Stearine, margarine, oleine , cocinine (or coco-stearine), palmitine, 
and phocenine, are the fatty salts of most frequent occurrence in the fats 
used for soap-making. They are each composed of—or, at least, are resolva¬ 
ble into—a sweet basic substance called glycerine, or the oxide of r/lyceryle 
(C B II 7 ,0 5 ), and a fatly acid. Stearine yields stearic acid; margarine, 
maryaric acid; oleine, oleic acid; cocinine, covinic acid; palmitine, 
palmitic acid; aud phocenine, phocenic acid. 

Tallow consists chiefly of stearine with a little oleine. Olive oil is composed of marga¬ 
rine and oleine. Almond oil contains less margarine than olive oil. Palm oil contains 
oleine, margarine (?), and about two-thirds of its weight of a white solid fat, called palrni- 
tiuc. Cocoa-nut oil consists of coconiue and oleine. Train or Jish oil consists of oleine 
and phocenine. 

When the oils and fats are acted on by a solution of the caustic alkali, the 
latter unites with the fatty acid, forming a soap, and disengages glycerine, 
which combines with water. 

The following diagram illustrates the pf6eess of saponification:— 


Materials. 
Caustic Alkali. 


stearine,Oleine, &c. &c. ( S* 11 * Acids 
Water. V Glycerine. 


Products. 

Soap. 


—•Hydrated Glycerine.' 


The phenomena observed during the action of resins on alkalies are different. Resins 
usually consist of one or more acids, which combine with alkalies to form resinous jalts or 


Liebig, in 


Turner’s Elements of Chemistry, 8th edif. p. 1118. 
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soaps. Thus, ordinary yellow resin (or rosin) consists of two acids, called respectively 
pimc (chiefly) and silvic acids; and a soda soap made of this substance would, therefore, 
be a mixture of pinate and silvate of soda. 

Properties.— The consistence,, colour, odour, and sp. gr. of soap vary in 
the different varieties of this substance. The taste of all is slightly alkaline. 
All the alkaline soaps arc soluble both in water and alcohol. The substance 
called transparent soap is prepared by evaporating an alcoholic solution of 
pure soap. When heated, soap fuses, swells up, and is decomposed, leaving 
a residuum of charcoal and alkaline carbonate. Most of the acids decompose 
soap : they unite with the alkaline base, and separate the fatty acids. The 
earthy salts (as sulphate of lime, sulphate of magnesia, alum, &c.) also 
decompose soap : the fatty acids unite with the earth to form an insoluble 
earthy soap, while the alkali of the soap combines with the acid of the salt. 
The hardness of sea, spring, and well water, depends on the earthy salts 
(principally sulphate of lime), which decompose soap (see.ante, pp. 284-85) : 
hence tincture of soap may be used as a test of the hardness or softness of 
common waters. 

The following diagram explains the action of sulphate of lime on soap:— 

Materials. Products. 

Soap . (Alkali..—-AlkalineSulphate. 

' Fatty Acids . 

, , , ' Sulphuric Acid.^ 

sulphate of lame .) T , , ,, „ , 

ni me ..Insoluble Calcareous Soap. 

The metallic salts decompose soap, and give rise to metalline insoluble soaps. 

Characteristics .— Soap may be partly recognised by its physical properties, 
especially by its feel, whicli is so well known that it is usually called soapy. 
The solubility of soap in water and alcohol is an important character, as well 
as its detergent quality, which depends on its power of rendering fatty and 
other matters soluble in water. The effect of heat on it also deserves notice: 
if the carbonaceous residuum be digested in weak hydrochloric acid, and the 
solution filtered and concentrated by evaporation, the nature of the alkaline 
base may be ascertained by applying the tests for potash and soda before 
mentioned (see ante, pp. 468 and 523). Lastly, the action of acids and 
earthy and metallic salts on a solution of soap, as already noticed, serves to 
recognise soap. 

Varieties. —A considerable number of soda and potash soaps are met with 
in commerce. Of these, some are hard, others soft; the former are pre¬ 
pared with soda, the latter with potash. This circumstance, therefore, forms 
the ground of their division into two classes. 

Clara i. Hard or Soda Soap; fchpo Hodaicus ; Sapo natrium; Sapo 
durus; Sapo spissus, Pliny ?— The qualities of the hard or soda soaps vary 
according to the nature of the fatty mattefs with which these substances are 
prepared. 

1. Castile or Spanish Soap ; Sapo; Sapo-ex olives oleo et soda comfcdus; Sapo durus; 
Spanish or Castile Soap itwtk with olive oil and soda, E.; Sapo durus, ]).; Sapo Eispankus ; 
Sapo Castiliensis; Marseilles or Venetian Soap ; Olive Oil Soda Soap .—This is prepared with 
olive oft and a solution of caustic soda. When pure, it has very little odour. It is hard, 
but in the freshSitatc inay ( be easily worked or kneaded between the fingers: by keeping hi 
warm air it becomes dry and pulvCrizable. It should not feel greasy, have a rancid odour, 
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communicate an oily stain to paper, nor be covered with a saline efflorescence; but should 
disstdvc completely and readily m both water and alcohol. 

Two varieties of it are known in commerce—the white and the marbled. 

a. White Castile Soap. —This is purer than the following variety, but it is a weaker 
soap (t. e. it contains more water). 

/3. Marbled Castile Soap .—This variety is harder than the white kind. The marbled 
appearance is produced by adding to the soap, as soon as it is completely made and 
separated from the spent lye, a fresh quantity of lye, and immediately after a solution of 
sulphate of iron. A precipitate (probably composed of black oxide of iron, sulphuret of 
iron, and iron-soap) is formed; and this gives the dark-eolourcd streaks to the soap. By 
exposure to the air these streaks become red, in consequence, probably, of the conversion 
of the black oxide into the red or scsqnioxide of iron. 

2. Almond Soap ; Almond Oil Soda Soap; Supo amygdalinus, French Codex.—This is 
the medicinal soap of the French. It is prepared witli ten parts of soap-boilers’ lye 
(a solution of caustic soda) and twenty-one parts of almond oil. 1 2 3 In this country it 
is used as a toilet soap. 

3. Common Soap; Sapo mdparis, United States Pharmacopeia; Sapo sebaems, Geiger; 
Animal Oil Soda Soap. —This is prepared with tallow and soda. Two kinds of it are in 
common use, curd soap and mottled soap. 

a. While Curd Soap .—This is made with pure or white tallow and soda. White Windsor 
Sun/) belongs to this class of soaps. It is said to be made with one part of olive oil and 
nine parts of tallow; and scented. 

Mottled Soap. —This is the common or domestic soap. Refuse kitchen grease, called 
kitchen stuff, is used in its preparation. 

■1. Yellow Soap; Rosin Soap; Resin Soda Soap. —This is prepared with tallow, rosin, 
and caustic soda. Palm oil is also frequently employed in its manufacture. 

5. Cocoa-nut Oil Soap; Marine Soap. —This is prepared with cocoa-nut oil (usually 
mixed with tallow) and soda. It is used for washing with sea water. 

In addition to the preceding there arc several other varieties of soda-soap found 
in commerce. Toilet or fancy soap consists essentially of one of the preceding kinds of 
soap, mixed with some fragrant volatile oE. Silica soap is a hard soap, with which silicate 
of soda is incorporated. Sand soap is common soap intermixed with sand. The term clay 
soap may be given to proposed mixtures of common soap with pipe-clay, fuller’s-eartli, 
soap-stone, or porcelain earth. Chlorine soap is intended to be soap mixed or combined 
with an alkaline hypochlorite (?). Bone soap consists of ordinary soap intermixed with 
bone-gelatine dissolved in caustic potash: it is said to be sold under the name of Liverpool 
pour mauls soap? 

a. or soft or Potash Soap; Sapo pvtassicus; Sapo lcalinus; Sapo 
mollis ; Sapo liquidus, Pliny ?—This kind of soap is made with caustic 
potash and oil or fat. 

1. Common Soft Soat ; Sapo mollis, D.; Animal Oil Potash Soap. —This is prepared 
with fish oil (whale, seal, or cod), tallow, and potash. Its colour is brownish or yellowish; 
transparent, interspersed with white specks or grains of stearic soap formed by the tallow, 
and which give the soap a granular texture like that of the lig. 

2. Olive Oil Potash Soat ; Sapo mollis, L. E.; Sapo ex olivee oleo et potassA confectus, 
E-j Soft Soap made with olive oil and potash, Ed.—This is > ordered in the London and 
Edinburgh Pharmacopoeias, but is rarely met with. 

Composition. —The following is tho,jComposition of several varieties of 


1 Soubciran, Nouveau Traite de Pharmacie, t. ii. p. S82, 2nde edit. 

2 For further details, sec Knapp’s Chemical Technology. 

3 See Gmelin’s Ilandbuch der Chemie. 
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Hard or Soda Soaps. 


Constituents. 

Marseilles White. 

Marseilles 

Marbled. 

Foreign 
Castile, 
very dry. 
Sp. Gr. 
1-0705. 

London-made 
Castile, 
very dry. 
Sp. Gr. 0-9669. 

Glasgow 

White 

Soap. 

Cocoa-nut 
Oil Soap. 
(Marine 
Soap.) 

Soda . 

Fatty Acids. 

Water. 

( Braconnot .) 
10-24 
68-40 
21-36 

( D'Arcet .) 
6 

60 

34 

( Thenard .) 
6 

64 

30 

(Ure.) 

9-0 

76*5 

14-5 

BUSH 

■a 

(Ure.) 

6-4 

60*0 

33-6 

(Ure,) 

4-5 

22*0 

73*5 

Hard or Soda Soap.. 

100-00 

100 

100 

lOO'O 

100-0 

100-0 

100*0 


Soft or Potash Soaps. 


Constituents. 

London 
Soft Soap. 

Glasgow 
Soft Soap. 

Potash . 

(Ure.) 

8*5 

(Ure.) 

9*0 

Fattv Acids . 

45*0 

43-7 

Water. 

46-5 

47*3 

Soft or Potash Soap . 

100*0 

100*0 


Purity. —The adulterations of soap are excess of water, lime, gypsum, or 
pipe-clay. The first may be known by the consistence of the soap, and the 
great loss of weight which this substance undergoes in dry air. The other 
impurities may be detected by alcohol, which leaves them undissolved. 

Physiological Effects, a. On Vegetables. —Soap, used as a manure, 
appears to promote vegetation. 1 

0. On Animals. — It does not appear to be poisonous to animals. 
Veterinarians employ it as a diuretic, and, in large doses, as a purgative. 

y. On Man .—Soap acts very much like the alkalines, before noticed (see 
ante, p. 177). Its local operation, however, is much less energetic than either 
the caustic or even the carbonated alkalies. Hence it may be administered 
iu considerable doses without causing irritation or inflammation. When 
swallowed, it very readily palls the appetite and disturbs the digestive func¬ 
tions. Perhaps these effects depend on the separation of the fatty acids in 
the stomach. Probably the fatty acids become more or less completely 
digested, for soap acts on the general system like the alkalies;—it promotes 
the secretion of urine, and communicates alkaline properties to this fluid. In 
large doses it acts as a purgative. I knew an idiot who had frequently eaten 
large lumps of soap without any ill effects; and I have heard of a pound of it 
being swallowed for a wager! 

Uses. —As an antacid, soap is employed in poisoning by the mineral 
acids: it should be administered in the form of a strong solution, which 
effectually neutralizes the acid without acting as an irritant. So also in those 
forms of dyspepsia which are attended with an excessive formation of acid, soap 
may be usefully employed to neutralize it. External parts burnt with the 
strong mineral acids, or with phosphorus, should be washed with a solution 
of soap. As a lithonlytic, soap has been used in those forms of lithiasis 
in which uric acid prevails (see ante, p. 259). A. mixture of soap and lime- 
water was once considefed a most powerful solvent for urinary calculi. The 
Hon. Horace Walpole 1 gained great relief from it. By the action of lime- 

lie Carfflollc, Physiol . V ( get . p. 1343. 
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water on it, an insoluble calcareous soap and a solution of caustic soda are 
formed. As a purgative, soap is rarely exhibited alone: in combination 
with rhubarb, it may be employed with considerable benefit in habitual com 
stipation and disordered conditions of the biliary functions. In the form of 
enema, a strong solution of it is sometimes used with great relief to dissolve 
hardened feces, and to relieve obstinate constipation. As a resolvent or 
alterative , it was once much esteemed in enlargements and various chronic 
disorders of the viscera and glands; and, as the alkalies have been found 
useful in the same diseases, any good effects which may have been obtained 
by it are probably referable to its alkaline base. 

Externally, soap is frequently employed on account of its detergent, lubri¬ 
cating, and discutient qualities. Thus, in tinea capitis, scabies, and various 
other skin diseases, ablution night and morning with soap-water greatly 
contributes to the cure. On account of its lubricating qualities, it is a most 
convenient adjunct to liniments. The use of the liniment, cerate, and plaster 
of soap, are noticed below. 

Lastly, soap is used in pharmacy to render other medicines more soluble, 
or to give a proper consistence to various substances for the making of pills. 
Thus it is a constituent of various pills (e. g. Pilules Rhci composites; 
Pilules Saponis composites; and Pilules Scillee composites). In some 
cases it acts as the adjuvans, assisting and promoting the operation of other 
medicines; as a corrigcns, correcting their operation; and as a constituens, 
imparting an agreeable or convenient form. The addition of soap to aloes or 
extract of jalap is cited by Dr. Paris 2 as an instance in which soap fulfils all 
three of these objects. 

Administration. —The usual dose of soap, taken in a pilular form, is from 
grs. v. to 5 SS. In cases of poisoning by the mineral acids, half a pint of 
strong solution of soap should be instantly administered. 

1. L1K1MENTM SAPONIS, L. E. D.; Soap Liniment; Opodeldoc.— 
(Soap, jiij.; Camphor, Bj.; Spirit of Eosemary, fBxvj. L. D. Castile Soap, §iv.; 
Camphor, i-ij.; Volatile Oil of llosemary, f' 5 v.; Eectified Spirit, Oj. and 
"fSxij. L. —Castile Soap, Bv.; Camphor, Sijss.; Volatile Oil of Eosemary, f^vj.; 

Ilectitied Spirit, Oij. E. —Soap, Biij.; Camphor, 3j. ; Spirit of Eosemary, 
fBxvj. D. The London College orders the camphor to be dissolved in the 
spirit, and the soap to be added afterwards; but the Edinburgh and Dublin 
Colleges direct the soap to be first dissolved, and the camphor [and oil, E.~\ 
subsequently. The Edinburgh College orders the mixture to be agitated 
briskly).—If made with hard soap, as directed by the Pharmacopeias, this 
preparation is apt to solidify in cold weather. On this account druggists 
usually substitute common soft soap. The only objection to this is its unplea¬ 
sant smell. Soap liniment is used as a siimulant and discutient, as well as, 
on account of its lubricating qualities, in local pains, sprains, bruises, rheu¬ 
matism, &c. It is a constituent # of Linimentum Opii. 

2. CERATTO SAPONIS, L.; Soap Cerate. —(Soap, |x.; Wax, jxiiss , 
Oxide of Lead, powdered, jxv.; Olive Oil, Oj.; Vinegar, Cong.]. Boil 
the vinegar with the oxide of lead over a slow fire, constantly stirring them 
until they incorporate; then add the soap, and bod again in like manner, 

1 Philosophical Transactions , xlvii. 43 and 472. 
a Pharmacologia . • 
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until all the moisture is evaporated; lastly, with these mix the wax, first 
dissolved iu the oil.) The subacetate of lead, formed by boiling the oxide of 
lead with vinegar, is decomposed by the soap, the soda of which combines 
with the acetic acid, and the fatty acids with the oxide of lead. The wax and 
oil serve to give consistence to the preparation. It is used as a mild cooling 
dressing for scrofulous swellings, and other local inflammations, as well as for 
fractured limbs: in the latter case, its principal use is as a mechanical support. 

3. EMPLASTRUM S VPOMS, L. E. D.; Soap plaster.— (Soap, sliced, lb.ss. ; 
Litharge Paster, lb.iij. L. D .—Litharge Plaster, jiv.; Gum Plaster, jij.; 
Castile Soap, in shavings, jj. E. Mix the soap with the liquefied plaster, and 
boil down to a proper consistence). The quantity of soap here ordered is 
said by Mr. Scanlon 1 to be too much by one half ; as when prepared by the 
formula of the London and Dublin Pharmacopoeias it is quite pulverizable, 
and falls into crumbs. The gum plaster ordered by the Edinburgh College 
will tend to obviate this defect. Boiling is unnecessary. This plaster, spreud 
on leather, is used as a discutient and mechanical support. 

4. EMPLASTRUM SAPONIS C0MP0S1TCM VEL ADHA5REXS, D.; Adhesive 
Plaster .—(Soap Plaster, jij.; Litharge Plaster with Itcsin, jiij. Make a 
plaster, which should be melted and spread on linen). This plaster is less 
apt to irritate than the litharge plaster with resin, “ owing to the much smaller 
proportion of resin. It is a very useful application to those abrasions of the 
skin which take place in consequence of long confinement to bed.” 2 


Order XIII. COMPOUNDS OF LITHIUM. 


Lithium, (L=0’5) is the metallic base of the alkali lithia (so called from \l0eios, 
because it is exclusively found in the mineral kingdom). It is a constituent of several 
minerals ( pelalite , triphane or spodumne, lepidolite, amblvgonite, &c). It is also found iu 
many mineral waters, in most of which it has been found m the state of carbonate: but in 
the l’yrinont and Sliatscli waters it exists in the form of sulphate; in the Kreuzuach 
waters as the chloride; and in the waters of Aix-la-Chapelle and Burtscheid it is found in 
combination with phosphoric acid and soda. The medicinal properties of the compounds 
of lithium are unknown. The carbonate is the only one of them which it has been pro¬ 
posed to employ therapeutically. 


70. Lithise Carbonas.—Carbonate of Lithia. 

Formula LO.CO 2 . Equivalent Weight 36'5. 

Found in many mineral waters; as those of Franzensbad, Klausen, Lubien, F.ms, Teplitz, 
Bilin, Marienbad, Kissingen, Salzbrunn, Buchsauerling, and Karlsbad. 

Obtained by adding a strong solution of carbonate of ammonia to a solution of either 
sulphate of lithia or chloride of lithium. Or by decomposing sulphate of lithia by acetate 
of baryta, and calcining the resulting acetate of lithia, by which it is converted into the 
carbonate. 

As usually met with, carbonate of lithia is a white powder, like carbonate of magnesia. 


•' 1 Dr. Montgomery, Observations on thecDublin Pharmacopoeia, p. 596. 
8 IbiOt. p. 597. 
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Properties; Composition; Effects; Uses. 

It has a slight alkaline taste, and is soluble in water, both hot and cold; but insoluble in 
alcohol. When it has been fused, it is more difficultly soluble in water than when it is 
in the pulverulent condition. About one hundred parts of cold water arc said to dissolve 
one part of carbonate of lithia. It dissolves more readily in water holding in solution 
carbonic acid, by which bicarbonate of lithia is formed. It is in this state, probably, that 
it exists in many mineral waters. By dissolving carbonate of lithia in hot water, filtering 
and slowly evaporating the solution, crystals of the carbonate are formed : they are said 
to be anhydrous. A solution of one part of the carbonate in 1000 parts of water has an 
alkaline reaction. 

Carbonate of lithia has the following composition:— 


Atoms. 

Eq. Wt. 

Per Cent. 

Hermann. 

Schaffgotsch. 

Lithia. 

1 ... 

... 14-5 .... 

... 39-726 . 

. 39 ... 

... 39-83 

Carbonic Acid. 

1 ... 

... 22 ... 

... 60'2; 4 . 

. 61 ... 

... 60-17 

Carbonate of Lithia 

1 .... 

.. 8fi-5 .... 

.. 100000 

. 100 ... 

... 100 00 


No experiments have hitherto been made to ascertain the effects of carbonate of lithia 
when swallowed; they are at present, therefore, unknown. On account of its difficult 
solubility, its local action is not very energetic. Like the other alkaline carbonates, 
carbonate of lithia doubtless becomes absorbed, and is eliminated by the kidneys. Analogy 
would also lead us to infer that it is capable of rendering the urine alkaline. 

Although it is a constituent of many mineral waters, several of which are extensively 
consumed, its influence in them is quite unknown. It probably imparts very little 
activity to them, on account of the very minute proportion of it which they contain. 

Attention lias of late years been drawn to carbonate of lithia as a solvent for uric or litliic 
acid by Lipowitz, 1 Mr. Alexander Ure, 2 and Binswanger. 3 Lipowitz states, that one part 
of carbonate of lithia in 90 parts of water dissolved one part of uric acid at 122° F.; or 
lour parts of uric acid at 212° F.: a solution of urate of lithia is formed while carbonic 
acid is evolved. Mr. Urc found that one grain of carbonate of lithia, dissolved in 
an ounce of distilled water, took up, at 98° F. ((he heat of the blood), 2 3 grains of uric 
acid: and lie says, that a human urinary calculus, composed of uric acid with alternate 
layers of oxalate of lime, lost five grains in weight by digestion for five hours in a solution 
of four grains of carbonate of lithia in an ounce of distilled water, at a blood-heat. And 
Binswanger states, that one part of carbonate of lithia, dissolved in 120 parts of water, 
takes up, at blood-heat, nearly four parts of uric acid. From the experiments of both 
Urc aim Binswanger it appears that carbonate of lithia is a better solvent for uric acid, 
than either borax or the alkaline carbonates. 

Mr. Ure has suggested the injection of a solution of carbonate of lithia into the urinary 
bladder as a litlionlytic, in calculi composed wholly or in part of litliic acid. “ Of all 
the various menstrua hitherto recommended,” says Mr. Ure, “ none appears to promise 
more favourably than the carbonate of lithia, from the promptitude and energy with 
which, in dilute solution, it attacks calculi of this description. If by means of injections 
we can reduce a stone at the rate of a grain or more an hour, as the above experiment 
would lead ns to anticipate, we shall not merely diminish the positive bulk of the calculus, 
but further loosen its cohesion, disintegrate it, so to speak, causing it to crumble down, 
and be washed away in the stream of urine. Cases may present themselves in which it 
may be expedient to conjoin the use of the lithontriptor > but only occasionally, and at 
long intervals. It is the frequency of repetition whicn renders that instrument so hazar- 
, , us - . It may be presumed, moreover, that the plan of throwing in a weak solution of 
this kind would generally exercise a benefifeiw influence in obviating irrilation, by 
removing the sharp angular points and asperities of the broken fragments, where the 
practice of crushing is adopted.” 

It is probable that the internal employment of the carbonate of lithia might, be resorted 
to with advantage in uric acid deposits. Aschenbrenncr says it may be given in doses of 
irom five to ten grains daily. 


1 Ann. der Chem. n. P/iarm. xxxvii. 348; and Pharm. Cenlral-Blallfar 1841, p. 545. 

2 Pharmaceutical Journal, vol. iii. p. 74, 1843. 

3 Buchner’s Iteperlorium fur die Pharmacie, Bd. xlix. S. 199, 1848. 
















572 


INORGANIC BODIES. —Carbonate of Baryta. 


Order XIV. COMPOUNDS OF BARIUM. 

Barium (Ba=69) is the metallic basis of the alkaline earth baryta (so 
called from /Sapvc, heavy, on account of its great weight). 


71. Barii Oxydnm.—Oxide of Barium or Baryta. 

Formula BaO. Equivalent Weight 77.' 

Baryta, also called barytes, or heavy earth (terra ponderosa), is the protoxide of barium , 
It is a greyish white or porous substance obtained by igniting nitrate of baryta. Its 
sp. gr. is about 4'7322. It forms with water a solid hydrate tf baryta (BaO,HO), which 
is soluble in 20 parts of water at 00°, or 2 parts at 212°. From the hot solution 
crystallized hydrate of baryta (BaO,9110) may be obtained. 

Baryta water {aqua baryta’) is used as a test for both carbonic and sulphuric acids, 
with each of which it forms a white precipitate; that with sulphuric acid being insoluble 
in nitric acid. 

Baryta combines with acids to form salts, several of which arc used in medicine. 
Their chemical characteristics arc as follows:—With the exception of the sulphate, all 
the baryiie salts arc soluble cither in water only, or in dilute hydrochloric or nitric acid, 
and their solutions yield, with sulphuric acid or sulphate of soda, a white precipitate 
(BaO,SO 3 ) insoluble in nitric acid. The soluble barytic salts also furnish, with carbonate 
of soda, a white precipitate (BaO,CO 2 ). They likewise communicate a greeuisk yellow 
tint to the flame of either alcohol or pyroligneous spirit. 

The characteristics of sulphate of baryta will be stated horeaftcr (see p. 571). 

All the salts of baryta capable of solution in water or the juices of the alimentary 
canal are poisonous (see barii chloridum, and baryta carbon as). Sulphate of baryta being 
insoluble is harmless -. hence the antidote for baryta and its soluble salts is a solution of 
an alkaline sulphate, as sulphate of soda or sulphate of magnesia, or alum, by which the 
soluble barytic salt is converted into the insoluble sulphate (see baryta carbonas, p. 574). 


72. BARYTiE CARBONAS.-CARBONATE OP BARYTA. 

Formula BaO,CO 2 . Equivalent Weight 99. 

History. —In 1783, I)r. Withering recognised the native carbonate, 
which has, in consequence, been called, after its discoverer, Witherite. 

Natural History. —It is peculiar to the mineral kingdom. 

Witherite occurs in the If ad-mines of the North of England; as of Anglesark, in 
Lancashire. Baryto-Calcite, a compound of carbonate of lime and carbonate of baryta, is 
met with at Alston Moor, Cumberland. 1 

% 

Preparation. —The native carbonate of baryta is sufficiently pure for the 
preparation of the other barytic salts, and is the kind meant in the London 
Pharmacopoeia. 

Absolutely pure carbonate may be prepared by the addition of a pure alka¬ 
line carbonate to a solution of chloride of barium. 

It may also be obtained by igniting (or boiling in water) finely-powdered 


1 For some curiUuS anecdotes respecting its discovery at this place, see Parkes’s Chemical Essays, 
vol. i. p. 324, 2d edit. Londoii 1 , 1823. • 
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sulphate of baryta with three parts of carbonate of potash, or carbonate of 
soda, and washing away the resulting alkaline sulphate. 

Properties. —Native carbonate of baryta occurs massive, stalactitic, and 
crystallized. Its crystals belong to the right prismatic system. The sp. gr. 
of this mineral is 4'3. Heated before the blow-pipe, it melts into a white 
enamel, with the evolution of much light, and the loss of carbonic acid. 
Artificially prepared carbonate is a fine, tasteless, odourless powder. It is 
almost insoluble in both hot and cold water; 4304 parts of cold, or 2304 
parts of hot, water being required to dissolve one part of carbonate. It is 
umre soluble in carbonic acid water. 

Characteristics .— It dissolves with effervescence in hydrochloric acid: the 
evolved gas is carbonic acid (see ante, p. 319). The solution is known to 
contain a barytic salt (BaCl) by the test for this class of salts (see ante, p. 572). 

Composition. —The following is the composition of this salt:— 


Atoms. Eij. Wt. Per Cent. Schaffi/ntsch. Berzelius. Berard. 


Baryta. 

. 1 ... 

... 77 ... 

... 77-7 ... 

... 7763 ... 

... 77-9 ... 

... 78 

Carbonic Acid. 

. 1 ... 

... 22 ... 

... 222 ... 

... 2237 ... 

... 22-1 ... 

... 22 

Carbonate Baryta.. 

. 1 ... 

... 99 ... 

... 999 ... 

... 10000 ... 

... 1000 ... 

... 100 


Purity. —It should be white, odourless, tasteless, and entirely soluble in 
hydrochloric or nitric acid, by which its freedom from sulphate of baryta is 
demonstrated. Neither caustic ammonia nor hydrosulphuric acid should 
produce any precipitate or change of colour in the hydrochloric solution, by 
which the absence of alumina and metallic matter (lead or iron, or copper) 
may be inferred. If excess of sulphuric acid be added to this solution, the 
whole of the baryta is thrown down in combination with the acid, and no 
precipitate should be occasioned by the subsequent addition of carbonate of 
soda, by which tjie absence of lime is shown. 

Totally soluble in diluted hydrochloric acid. This solution, on the addition of ammonia 
or hydrosulphuric acid, docs not give any precipitate, and it remains colourless; when 
more sulphuric acid is added than is necessary to saturation, nothing is afterwards thrown 
down by carbonate of soda.— Ph. Bond. 

“ One hundred grains dissolved in an excess of nitric acid arc not entirely precipitated 
with sixty-one grains of [anhydrous] sulphate of magnesia [or one hundred and twenty- 
five grains of the crystallized sulphate of magnesia].”— Ph. Ed. 

Physiological Effects, a. On Vegetables .—Germination does not 
take place in carbonate of baryta. 1 

j3. On Animals. — Cows and fowls have been destroyed by swallowing the 
native carbonate. 2 Orfila 3 says a drachm of the powder killed a dog in six 
hours; but C. G. Gmelin 4 gave two drachms to a dog: vomiting took place, 
and the animal was well the next day. A drachm lolled a rabbit in three 
hours. When applied to a wound it has proved fatal.® From the above 
experiments carbonate of baryta ^appears to act as an acro-narcotic poison: 
when swallowed it causes vomiting, inflames the alimentary tube, becomes 


1 Vogel, in I)e Candolle, Phjs. Verjet. p. 1341. 
s Parkes, Chem. Essays, vol. i. p. 330. 

8 Toxicol. GenSrale. 

* Versuche alter d. Wtrk. d?s Buryis, &c. p. 8. _ 

* Campbell, quoted by Chriatison, Treatise on Prisons, 31 edit. p. 532. 
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INORGANIC BODIES.— Sulphate op Baryta. 


absorbed, and acts specifically on the nervous system, causing convulsions, 
paralysis, and insensibility. 

y. On Man .—Only one case illustrating its action on the human subject 
has been published. 1 A young woman swallowed half a tea-cupful of the 
powdered carbonate: in two hours she had dimness of sight, double vision, 
ringing in the ears, pain in the head, and throbbing in the temples, a sensa¬ 
tion of distension and weight at the epigastrium, distension of stomach, and 
palpitation. Subsequently she had pains in the legs and knees, and cramps 
in the calves. A day or two after, the cramps became more severe. These 
symptoms, slightly modified, continued for a long time. 

Uses.— -Carbonate of baryta is employed in the preparation of the chloride 
of barium. It is not administered as a medicine. 

Antidote.—A mixture of an alkaline sulphate (sulphate o*f soda or sulphate 
of magnesia) and diluted vinegar. (The use of the vinegar is to yield a 
soluble barytic salt, BaO, A, on which the alkaline sulphate immediately reacts, 
and produces the insoluble sulphate of baryta). 


73. BARYT2E SULPHAS.- SULPHATE OP BARYTA. 

Formula BaO,SO 3 . Equivalent Weight 117. 

History. —Native sulphate of baryta, called ponderous or heavy spar 
(spathum ponderomm), was formerly confounded with sulphate of lime. In 
1774, Scheele discovered baryta; and in the year following, Galm analyzed 
heavy spar, and found that it was composed of sulphuric acid and baryta. 

Natural History. —It is peculiar to the mineral kingdom. 

It frequently occurs crystallized in forms belonging to the right prismatic system. The 
crystals are commonly tabular. The straight lamellar heavy spar forms splendid groups 
of crystals. It occurs in Cumberland, Durham, Westmorland, &c. The curved lamellar 
heavy spar is generally known as cock's-cornh barytes. It is common in Scotland, Derby¬ 
shire, &c. Compact or earthy sulphate of baryta occurs in Staffordshire and Derbyshire, 
aud is called cawk. The Bolognese spar , from Monte l’aterno, near Bologna, is radiated 
sulphate of baryta. 

Properties. —Sulphate of baryta has a density of from 4 - 41 to 4'67. It 
is inodorous and tasteless. When pure, it is, in the pulverulent form, quite 
white. The form of its crystals has been before noticed. 

“ White or flesh-red; heavy; lamellar; brittle.”— Ph. Ed. 

Characteristics .—Before the blow-pipe it decrepitates, but is not easily 
fused. “This difficult fusibility constitutes a good mark of distinction 
between this mineral and sulphate ©f lime or of strontian." 2 Ultimately it 
melts into a hard, white enamel. It is insoluble in nitric acid. Reduced to 
powder, mixed with charcoal, and ignited, it is converted into sulphuret of 
barium, which, on the addition of hydrochloric acid, evolves sulphuretted 
hydrogen, and yields a solution of chloride of barium. (See ante, p. 572, for 
the tests for the barytic salts.) 


1 Dr.StViUou, Lond. Med. Gas. vol. xiv. p. 487. v 

s Dr. Thomsonj.04iWi«ei of Mineralogy, Geology, and Mineral Analysis, vol. i. p. 104, Lond. 
1836. * 
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Composition. —Sulphate of baryta has the following composition:— 

Atoms. Eg. Wl. Per Cent. ' Berzelius. Klaproth. 


Baryta. 1 . 77 . 65 8 . G5 643 . 06 7 

Sulphuric Acid. 1 . 40 . 84'2 . 34‘357 . 33'3 


Sulphate of Baryta 1 . 117 . 100’0 . 100-000 . 100 0 

Physiological Effects. —According to the experiments of Orfila, 1 it is 
inert. 

Uses. —Sulphate of baryta, on account of its cheapness, is the usual source 
from whence the oilier salts of baryta are obtained; and on this account it 
lias been introduced into the Edinburgh and Dublin Pharmacopoeias. In its 
pure state it is sometimes employed as a pigment. 


74. BAKU CHLORIDUM. - CHLORIDE OF BARIUM. 

Formula BaCl. Equivalent Weight 10P5. 

History.—T his compound was discovered by Seheelc in 1775. It was at 
first termed terra ponderosa mitt a, and afterwards muriate or hydrochlorate 
of barytes ( baryta :> murias vel hydrochloras). 

Preparation. —All the British Colleges give directions for the preparation 
of this salt. 

The formula of the London College is as follows:—Take Carbonate of Barytes, broken 
into small picecs, gx.; Hydrochloric Acid, Oss.; Distilled Water, Oij.—Mix tlic Acid 
with the Water, and add the Carbonate of Barytes gradually to them. Then, heat being 
applied, and the effervescence finished, strain and bod down the liquor, that crystals may 
be formed. 

Tlic Edinburgh College directs it to be prepared cither in the same way as the London 
College, or as follows:—Take of Sulphate of Barvta, lb. ij.; Charcoal, in fine powder, giv.; 
Pure Muriatic Acid, a sufficiency. Heat the sulphate to redness, reduce it to a fine pow¬ 
der, mix the charcoal with it thoroughly, heat the mixture in a covered crucible for three 
hours at alow white heat. Pulverize the product, put it gradually into five pints of boil¬ 
ing water; boil for a few minutes; let it rest for a little over a vapour-bath; pour off the 
clear liquor, and filter it if necessary, keeping it hot. Pour three pints of boiling water 
over the residuum, and proceed as before. Unite the two liquids; and, while they are 
still hot, or, if cooled, after heating them again, add pure muriatic acid gradually so long 
as effervescence is occasioned. In this process the solutions ought to bo as little exposed 
to the air as possible; and, in the last stage, the disengaged gas should be discharged by 
a proper tube into a chimney or the ash-pit of a furnace. Strain the liquor, concentrate 
it, and set it aside to crystallize. 

The Dublin College fdso prepares it from the sulphate. The process is as follows:— 
Take of Sulphate of Baryta, ten parts ; Charcoal, reduced to the most subtle powder, or 
of Lampblack, one part. Let the Sulphate of Baryta be roasted in the lire, and whilst 
red hot thrown into water; then let it be reduced to the finest powder, in the manner 
directed for Prepared Chalk. Let the powders, intimately mixed together, be passed ini o 
a crucible, and exposed to a strong beat until they become red hot, during four hours. 
Let the mass, when cold, be dissolved in a quantity of boiling distilled water, amounting 
to ten times the weight of Sulphate of Baryta, and let the liquor be filtered. To this 
add, avoiding the vapours, as much muriatic acid as may be sufficient to saturate the 
baryta. Then let the liquors be filtered, from which, by evaporation and cooling, let 
crystals be formed. 


1 Toxicologic Generate. 


* 
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INORGANIC BODIES.^— Chloride of Barium. 


When hydrochloric acid and carbonate of baryta arc mixed together, one 
equivalent of hydrochloric acid reacts on one equivalent of carbonate of baryta; 
and the products arc—one equivalent of carbonic acid, which escapes; 
one equivalent of water; and one equivalent of chloride of barium. 
BaO,C0 2 + HCl=BaCl+CO 2 +IIO. 


Materials. Composition. 

1 eq. Carbonate ( 1 Carbonic Acid . 22 ’ 

Baryta. 99 | , nn„itn rt ! 1 *1- °Vigen 8 ' 

U Jiaryta 771, e? jUirium 69 

1 eq. Hydrochi' r 1 eq. Hydrogen . 1 

Acid . 36*5 11 eq. Chlorine . 35*5 


Products. 

1 eq. Carbonic Acid.. 29 
1 eq. Water. g 


1 eq. Chloride Barium 10+-5 


135*5 135*5 135*5 

When a mixture of sulphate of baryta and charcoal is submitted to an 
intense heat, the carbon combines with the oxygen of the sulphuric acid and 
of the baryta, and forms carbonic oxide, which escapes. Ba0,S0 3 + 4C= 
BaS-f 4CO. The residue digested in water forms a solution of sulphurct of 
barium. On the addition of hydrochloric acid, hydrosulphuric acid gas is 
evolved, and the solution, by evaporation, yields crystals of chloride of barium. 
BaS + HCl=BaCl 4* IIS. 

Properties. —Chloride of barium crystallizes in right rhombic plates or 
tables, sometimes in double eight-sided pyramids, which belong to the right 
prismatic system. To the taste, this salt is disagreeable and bitter. Its sp. 
gr. is 3*097. In dry warm air the crystals cilloresce, but in the ordinary 
states of the air they undergo no change. When heated, they decrepitate, 
lose their water of crystallization, and at a red heat fuse. At a white heat, 
according to Planiava, tin’s salt volatilizes. It is soluble in both cold and hot 
water: 100 parts of water at 60° dissolve 4*3*5 of the crystallized salt,—at 
222°, 78 parts. It is slightly soluble in ordinary rectified spirit, but is said 
to be insoluble, in pure alcohol. 

Characteristics. —(See the tests for the chlorides and barytic salts, 
pp. 369 and 572). Nitrate of silver added to a solution of chloride of barium 
causes a white precipitate ( chloride of silver) soluble in ammonia, but 
insoluble in nitric acid. As a barytic salt, the chloride of barium is known 
by the following tests :—No precipitate is produced in a dilute solution of it 
by ammonia, hydrosulphuric acid, or ferrocyanide of potassium. But the 
soluble sulphates, phosphates, and carbonates, occasion with chloride of barium 
white precipitates (which are respectively sulphate, phosphate, and carbonate 
of baryta). The sulphate of baryta is insoluble in nitric acid. Chloride of 
barium communicates a greenish-yellow tint to flame. 

Composition. —Crystallized chloride of barium has the following composi¬ 
tion :— 


Atom. Eq. Wt. 

Barium. 1 . 69 . 

Chlorine . 1 . 35*5 ... 

Water . 2 . 18 ... .. 

Crystallized Chloride Barium 1 . 122*5 . 


Per Cent. 

Berxelius. 

Phillip- 

56*3261 
28*980) * 

.. 85*201 ... 

... 85*5 

14*694 .... 

.. 14*799 ... 

... 14*5 

100*000 .... 

... 100*000 ... 

... 100*0 


Purity. —The crystals should be colourless, neutral to test paper, permanent 
in the*ordinary states of the air (if they become moist or are deliquescent, the 
presence of chloride of calcigm, or chloride of strontium, may be suspected). 
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and their dilute aqueous solution should undergo no alteration of colour by 
tieraddition of ferrocyanide of potassium, hydrosulphuric acid, tincture of 
Tiutgalls, or caustic ammonia, by which the absence of metallic matter (as iron, 
lead, or copper), may be inferred. If excess of sulphuric acid be added, the 
filtered solution should be pompletely volatile when heated, and should occasion 
no precipitate on the addition of carbonate of soda, by which the absence of 
lime or magnesia is proved- 

“ One hundred grains in solution are not entirely precipitated by one hundred grains 
of [crystallized] sufjSimte of magnesia.” —PL Ed. 

Physiological Effects, a. On Vegetables. —This salt is poisonous to 
plants. 1 

fi. On Animals. —The action of chloride of barium on animals is, according 
to Sir B. Brodie, 2 analogous to that of arsenic. Locally, it operates as an 
irritant. After absorption, it affects the nervous system, the organs of 
circulation, and the stomach. Its action on the nervous system is manifested 
by staggering,[convulsions, paralysis, and insensibility; on the circulating 
system, by palpitations, with feeble and intermittent pulse ; on the stomach, 
by vomiting, from its application to a wound. According to Sir B. Brodie, 
the affection of the stomach is slighter than that caused by arsenic. 3 It is 
eliminated by the kidneys (see ante, p. 101). 

y. On Man. —Administered in small doses, it at first produces no very 
obvious effects. In some cases the appetite appears to be improved. Soon 
we observe an increased secretion of urine, tendency to sweating, and not 
(infrequently loose stools; so that it appears to operate as a liquei'acient (see 
ante, pp. 175 and 179). With no other obvious symptoms than these, glan¬ 
dular swellings or enlargements sometimes become softer and smaller: hence 
it is resolvent. If we persevere in the use of gradually-augmented doses, the 
appetite becomes disordered, nausea and vomiting, with not unfrequently 
griping and purging, come on; a febrile state, with dry tongue, is produced, 
■the.nervous system becomes affected, and the patient complains of .giddiness 
and muscular weakness. Sometimes, according to Schwilguc, 4 under the con¬ 
tinued use of it, catarrhal discharges from the eye, nose, ear, &c. take place; 
inflamed or suppurating lymphatic glands evince signs of an augmented excita¬ 
tion ; wounds assume a more healthy appearance, and, in some cases, cicatrize. 

In large medicinal doses very unpleasant effects have been occasionally 
observed from its use; such as vomiting, purging, sometimes griping, con¬ 
tracted pulse, giddiness, and great muscular debility, almost amounting to 
paralysis, with trembling. 5 

In excessive or poisonous doses (as an ounce), tlie affection of the nervous 
system is more obvious. In one recorded case the symptoms were convulsions, 
pain in the head, deafness, and, within an hour, death. 6 

In conclusion, it may be observed, that considered medicinally, chloride of 
barium is most analogous to, though more powerful than, chloride of calcium, 

’ Maroct, quoted by De Candolle, Urn. Vigil. 

* PMl. Tram. 1812, p. 205. 

See also the experiments of Orfila in the Toxicol. Giner., and of C. G. Ginelin in his Verraeke 
«ler die Wirbmgm, &c. 

Traiie de Mat. Mid. wj. i. p. 441, 3me«g. 

See, an illustrative ease in Medical CommaUariet, xix. 267. 

Journal of Science, voL ix. p. 382. 

voL-1. 2 r 
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and is applicable in the same cases: regarded toxicologically, it may be com¬ 
pared to arsenic, but it acts less.energetically on the stomach, and more rapidly 
on the nervous system, and causes death in a shorter time. 

Uses. —The principal medicinal use of chloride of barium is in the treatment 
of scrofula, for which it was introduced into medicine by Dr.Crawford in 1790, 1 * 
and was subsequently used by Ilufeland® with great benefit. The latter writer 
has employed it in all the forms of this disease, but especially in excited and 
inflamed conditions (particularly of delicate and sensible parts, as of the lungs 
and eyes), in painful ulcers, indurations which are disposed to'inflame, and cu¬ 
taneous affections. It has also been administered as a resolvent, deobstruent, 
or alterative, in some other diseases; for example, scirrhus and cancer, 
cutaneous diseases, bronchocele, See. As a local application, a solution of it 
has been used as a w'ash in herpetic eruptions, and as a collyrium in scrofulous 
ophthalmia. 

In pharmacy and chemistry it is extensively employed as a test for sulphuric 
acid and the sulphates. 

Administration. —It is used in the form of aqueous solution (see liquor 
barii chloridi). 

Antidotes. —The antidotes for the barytie salts are the sulphates, which 
form there with aninsoluble sulphate of baryta (see ante, p. 574). (In the 
absence of the alkaline sulphates, spring or well water which contains sulphate 
of lime may be copiously administered.) Of course the poison should be re¬ 
moved from the stomach as speedily as possible. To appease any unpleasant 
symptoms caused by the continued use of large medicinal doses, opiates may 
be employed. 

LIQUOR BARII CHLORIDI, L ; Solutio Baryta Muriatic, E. ; Baryta 
Muriatic Aqua , D.; Solution of Chloride, of Barium. (Chloride of 
Barium, 5j- ; Distilled Water, fyj.; L. E.—Muriate of Baryta, one part; 
Distilled Water, three parts, D. Dissolve.)—Dose of the solution of the 
London Pharmacopoeia, ten drops, gradually and cautiously increased until 
nausea or giddiness is experienced. It is employed also as a test for sulphuric 
acid or the sulphates. Common water, and all liquids containing sulphates, 
carbonates, or phosphates, in solution, are incompatible with it. 


75. Barii Iodidum.—Io dide of Barium. 

Formula Bal. Equivalent Weight 195. 

Hpdriodaie of Baryta {Baryta ITydriodas ).—Obtained by decomposing iodide of iron 
by either baryta or its carbonate; or by adding baryta to hydriodie acid. (See Potassii 
Iodidum .)—Iodide of barium is a white or greyish white mass. It is very soluble in water 
and in alcohol; and its aqueous solution yields by evaporation acicular crystals of the 
hydrated iodide of barium. By exposure to the tir, iodide of barium suffers decomposi¬ 
tion : it absorbs carbonic acid, and yields a coloured mass of carbonate of baryta mid 
periodide (ioduretted iodide) of barium.—It is a violent poison, and requires great caution 
in its use. “ Caute, per deos, incedc,Ustet ignis sub einere doloso.” 3 It is a violent local 
irritant and corrosive (morp powerfully so than the chloride of barium). It has been 

1 Medical Commentaries, Dec. 2d, vol. iv. p. 483$’ and Medical Communications, vol. ii. 

5 Erfahr. iib. d. 'Qelr. u. ii. KrSflqi. sales. ScAwererde, Berl. 1794; and Vottst. Jktrstell. «• 
med. Kriifie u. d. Oebr. d. sales. Schwererde, Berl. 1794. 

3 Jahn, quoted by Biecke, Die neuem ArzneimUtel. p. Ill, 1840. 
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employed in medicine as a powerful alterative, resolvent, and liquefacient, combining the 
effects of both baryta and iodine. It has been used in scrofulous and other swell¬ 
ings) in hypertrophies, chronic inflammation, &c.; in fact, in similar cases to those in 
which chloride of barium, iodine, and mercury, are given. The dose is %th of a grain, 
very cautiously increased to one grain, three times daily, dissolved in distilled water. 
Biett employed the unguentum barii Midi (composed of iodide of barium, gr. iv.; and 
lard, 3j.) as an application to scrofulous swellings. 


76. BARYTAS NITRAS.- NITRATE OP BARYTA. 

History. —This salt, was formed soon after the discovery of baryta. 

Preparation. —It “ is to be prepared like the muriate of baryta [chloride 
of barium, see ante, p. 575], substituting pure nitric acid for the muriatic 
acid.”— Ph. Ed. 

Properties. —It crystallizes in octahedrons. It is soluble in water, but 
insoluble in alcohol. It is decomposed, with decrepitation, by a bright red 
heat, and furnishes pure baryta. 

Characteristics. —As a nitrate, it is known by the tests for this class of 
salts already mentioned (see ante, p.412). The characters of the barytic salts 
have been before stated (see ante, p. 572). 

Composition. —The crystallized salt is anhydrous. Its composition is 
as follows:— 

Atoms . F . q . Wt . Per Cent . Berzelius . 

Baryta . 1 . 77 . 58-7 . 58'4 

Nitric Acid . 1 . 54 . 41'3 . 41B 

Nitrate of Baryla. 1 . 131 . 100 0 . 100 0 

Physiological Effects. —Similar to those of the chloride of barium. 

Uses. —It is employed in chemistry and pharmacy as a test. Eire-work 
makers use it to communicate a green tinge to flame. 

S0LIIT10 BARYTE MTRATIS, E. ; Solution of Nitrate of Baryta. 
(Nitrate of Baryta, 40 grs.; Distilled Water, 800 grs. Dissolve the salt in 
the water, and keep the solution in well-closed bottles.)—Employed as a test 
for sulphuric acid and the sulphates. It is analogous in its action to a 
solution of the chloride of barium; but is employed when it is considered 
desirable to avoid the presence of a metallic chloride. 

Order XV. COMPOUNDS OF CALCIUM. 

* 

Calcium (Ca=20) is the metallic base of the alkaline earth, lime. It is 
extensively distributed in botli the inorganic and organic kingdoms. 


77. CAJLX.—UME. 

Formula CaO. Equivalent Weight 28. 

History.— Lime, and the mode ^obtaining it by burning the carbonate, 
were known in the most remote periods of antiquity. Jlippocifctes 1 employed 


1 Fopularium, ii. sect. 5. 
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this earth in medicine. Dr. Black, in 1755, first explained the nature of the 
process for making it. In 1808, Davy shewed that this substatiee was a 
metallic oxide; and hence it has been termed the oxide of calcium. It was 
formerly denominated calcareous earth. To distinguish it from the hydrate 
of lime, it is called caustic lime, or quicklime [calx viva), or burned lime 
[calx usta). 

Natural History. —It occurs in both kingdoms of nature. 

' a. In the Inorganiked Kingdom. —lu tlic mineral kingdom, lime is found in the form 
of carbonate, sulphate, phosphate, silicate, arseniate, tungstate, borate, and titanate. Its 
base, calcium, occurs in combination with fluorine. “ Lime is also disseminated through 
sea-water, though in small quantities ; so that calcium is widely distributed in land and 
water, being principally abundant in the central and higher parts of the fossiliferous rocks, 
and widely dispersed, in small quantities, throughout the more ancient rocks, and in the 
waters of the ocean.” 1 

0. In the Organised Kingdom. —In vegetables, lime (or its basis, calcium) is an 
invariable ingredient, except, it is said, in the ease of Salsola Kalil It is found combined 
with carbonic, sulphuric, phosphoric, nitric, and various organic acids (as oxalic, malic, 
citric, tartaric, anti kinic) : caleiuth occurs in combination with chlorine. In animals, lime 
is found principally as carbonate and phosphide. 

Preparation. —Por use in the arts, lime is usually obtained by burning 
the compact limestone with coals, coke, and other fuel, in a kind of wind 
furnace, called a kiln? 

All the British Colleges admit as officinal the lime of commerce ; but the 
London and Edinburgh Colleges also give directions for the preparation of 
pure lime. 

The London College orders of Chalk, lbj. Break it into small pieces, and bum it in a 
very strong fire for an hour. 

the Edinburgh College orders White Marble, broken into small fragments, to be heated 
“in a covered crucible at a full red heat for three hours, or till the residuum, when slaked 
and suspended in water, no longer effervesces on the addition of muriatic acid.” 

By the'heat employed, the carbonic acid of the carbonate is expelled : one- 
half of the carbonic acid is expelled more easily than the other half; indicating 
the existence of a dicarbonate of lime, = 2Ca0,C0 2 * . It is well known that 
water, or a current of air, facilitates the escape of the oarbonie acid : tliis effect 
is probably mechanical, and is due to the diffusion of one gas or vapour in 
another. 4 Iceland spar, or while Carrara marble, yields the purest lime. 

Properties. —Lime (commonly termed quicklime, or calx viva), when 
pure, is a white or greyish solid, having a sp. gr. of about 3 - 0. A variety of 
commercial lime has a grey colour, and is called grey lime. Lime.has an acrid, 
alkaline taste, and reacts ^powerfully on vegetable colours as an alkali. It is difli- 
cult of fusion; but by the oxy-hydrogen ilame it may be both fused and vola¬ 
tilized. Exposed to the air, it attracts water and carbonic acid. If a small 
portion of water be thrown on lime, part of it combines with the lime, and 
thereby causes the evolution of a considerable degree of heat, by which another 
portion of the water is vaporized. The lime dwells up, cracks, and subsequently 
falls to powder: in this state it is called slaked lime [calx extincta), or the 
hydrate of lime [calcis hydras, L.) By heat, the water may be again expelled. 

1 Dg la Beche, Researches in Theoretical Geology, p. 21. 

2 De Candolle.,P%i. Ve'gct. p. 382. * 

8 Vide Loudonx Encyclopedia of Agriculture, 3d edit. p. 625; Gray’s Operative Chemist; and 
Ure’s Diet, of Arts. 

4 See Gay-Lussac, in Jameson’s Journal, vol. xxii. 1887. 
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Lime is slightly soluble in water. Its solubility in this liquid is very remark¬ 
able ; cold water dissolving more than hot. According to Mr. Phillips, 

A pint of Water at 32 n dissolves 13'25 grains of Lime. 

« .< GQ o .< 11-8 “ 

“ “ 212° " 6'7 “ 

So that water at 32° dissolves nearly twice as much lime as water at 212°. 

Characteristics. —An aqueous solution of lime is recognized by its 
reddening yellow turmeric paper, and rendering the infusion of red cabbage 
green; by the milkiness produced in it on the addition of carbonic acid, or a 
soluble carbonate; and by the white precipitate ( oxalate of lime) ou the 
addition of a solution of oxalic acid, or of an oxalate. Sulphuric acid affords 
no precipitate with lime water. Solutions of the calcareous salts are known by 
the following characters :—The hydrosulphurets, and, if the solution be dilute, 
the sulphates, occasion neither a precipitate nor a change of colour; the 
soluble carbonates, phosphates, and oxalates, produce white precipitates. The 
calcareous salts (especially chloride of calcium) give an orange tinge to the 
flame of alcohol. 

Composition. —The following is the composition of lime and its hydrate:— 


Atoms. Bq.Wt. PerCent. Berzelius. Atoms. Eq.Wt. PerCent. Berzel. 


Calcium . 

... 1 .. 

.. 20 .. 

.. 71-43 .. 

.. 71-91 

Lime . 

1 .. 

.. 28 .., 

.. 75-676 .. 

.. 75-7 

Oxygon . 

... 1 .. 

.. 8 .. 

.. 28-57 .. 

.. 2809 

"Water . 

1 .. 

.. 9 -- 

.. 24-324 .. 

.. 24-3 

Lime. 

... 1 .. 

.. 28 .. 

.. 100-00 .. 

.. 100*00 

Hydrate of Lime 

1 .. 

.. 37 .. 

.. 100*000 .. 

.. 100-0 


Purity. —The lime used in the arts is never absolutely pure, but usually 
contains variable quantities of carbonate of lime, silica, alumina, and oxide of 
iron, and sometimes magnesia. 

Water being added, it, [time] cracks and falls to powder. Its other properties are as 
hydrate of lime .—PL L. 

It is slaked by water: muriatic acid then dissolves it entirely, without any effervescence; 
and the solution docs not precipitate with ammonia in excess.— Ph. Ed. 

Physiological Effects, a. On Vegetable*. —Quicklime is poisonous to 
plants. Notwithstanding this, however, it is used as a manure, its efficacy 
consisting chiefly in its chemical action ou the organic matter of the soil. 1 

0. Oh Animals. —Ou dogs, Orfila 2 found that quicklime acted as a caustic 
poison, but, not very energetically; and that it occasioned death by producing 
inflammation of the texture with which it comes in contact. 

y. On Man. —Quicklime, like the fixed alkalies, is a powerful escharotie. 
Its use in promoting the decomposition of the bodies of persons who have 
died of contagious diseases, or on the field of battle, and its employment by 
the tanner to separate the cuticle and hair from skins, sufficiently establish its 
causticity. Its eschafotic and irritant action is well seen in the ophthalmia 
produced by the lodgement of small particles of lime in the eye. 

When applied to suppurating or mucous surfaces, lime water checks or 
stops secretion, and produces dryness of the part: lienee it is termed a 
desiccant (see ante, p. 158). In this it differs from the fixed alkalies. . 

When administered internally, it neutralizes the*free acid of the gastric 
juice, diminishes the secretions of t|e gastro-intestinal membrane, and Jhereby 

1 Johnston’s Lectures on Agricultural Chemistry . 

. s Toxicol. Generate. 
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•occasions thirst and constipation. ,It frequently gives rise to uneasiness of 
stomach, disordered digestion, and not unfrequently to vomiting. After its 
absorption, it increases the secretion of urine, and diminishes the excessive 
formation or deposition of uric acid and the urates. Q)Vith this exception, it 
does not, as the alkalies do, promote the action of the different secreting 
organs, but, on the other hand, diminishes it, and has in consequence been 
termed an astringent. But it does not possess the corrugating action of the 
astringent vegetables, or of many of the metallic salts; it is rather a drying 
remedy, or desiccant. In this respect lime differs from the alkalies, but is 
analogous to the oxide of zinc. Vogt 1 considers it to be intermediate between 
the two. Weickard and others have ascribed to lime an antispasmodie pro¬ 
perty : and if this be true, its relation to zinc is still further proved. 

A power of exciting and changing the mode of action of the absorbent 
vessels and glands has been ascribed to lime water, and probably with founda¬ 
tion. At any rate, under the use of it glandular enlargements have become 
softer and smaller. In other words, it operates as a resolvent. Sundclin 2 
says that the excessive use of lime does not, as in the case of the alkalies, 
bring about a scorbutic diathesis, but a general drying and constriction, 
analogous to that caused by zinc. 

Lime, in large doses, acts as a poison : the symptoms in one case were 
thirst, burning in the mouth, burning pain in the belly, obstinate constipa¬ 
tion, and death in nine days. 3 

Uses. —Quicklime has been employed as a caustic, but alone is now 
rarely resorted to. It.is sometimes applied in the form of potassa cum calce 
(see ante, p. 471), and is a constituent of the ordinary depilatories (see ante, 
p. 157). As an antidote, lime water, in conjunction with milk, was recom¬ 
mended by Navier 4 in poisoning by arsenious acid. In the absence of more 
appropriate antidotes, lime water may be administered in poisoning by the 
common mineral and oxalic acids. As a lithonlytic it possessed at one 
time considerable celebrity, partly from its being one of the active ingredients 
of Miss Joanna Stephens' Receipt for the Stone and Gravel (see ante, 
p. 259), as well as from the experiments and reports of professional men. As 
an antacid in dyspepsia, accompanied by acidity of stomach, it is sometimes 
useful. “ Mixed with an equal measure of milk, which completely covers its 
offensive taste, it is one of the best remedies in our possession for nausea and 
vomiting dependent on irritability of stomach. We have found a diet, 
exclusively of lime water and milk, to be more effectual than any other plan 
of treatment in dyspepsia, accompanied with vomiting of food. In this case 
one part of the solution to two or three of milk is usually sufficient/' 5 In 
the dyspepsia of gouty and rheumatic subjects, and which is usually accom¬ 
panied with a copious secretion of uric acid by the-kidneys, I have seen lime 
water serviceable. As a desiccant or astringent, it is useful as a wash for 
ulcers attended with excessive secretion. Iq some scrofulous ulcers in which 
I have employed it, its power of checking secretion has been most marked. 
In diarrhoea,-when the mucous discharge is great, and the inflammatory symp¬ 
toms have subsided, lime water is useful as an astringent. As an injection 

- r ^ ~----*- ' -- 

V Pharmakorlynamik. 

3 HeihniUettehre. 

3 Christison, Treatise en Poisons. 

■* Contre-pouon de l’Arsenic, &c. 1777, quoted by Richter, Autf. Arxneimitlcllehrc. 

° United States Dispensatory. * 



Uses; Administration.—Lime Water; Liniment of Lime. 583 

in leucorrhoea and gleet, it sometimes succeeds where other remedies have failed. 
The internal use of lime water has also been serviceable in checking secretion 
from various others parts, as from the bronchial membranes, the bladder, &c. 

Lime water has also^jeen employed for various other purposes. Thus, as 
an antispasmodic, in hypochondriasis and hysteria, with habitual excessive 
sensibility of the nervous system, it has been found useful by Weiekard. 1 
It has also been given as an alterative in glandular enlargements and venereal 
affections, and to promote the deposit of bone earth in diseases accompanied 
with a deficiency of this substance. In skin diseases (tinea capitis, scabies, 
prurigo, &c.) it has been applied as a wash. 

Administration. —Prom half an ounce to three or four ounces may be 
taken three times a day. As already mentioned, it may be conveniently 
administered in combination with milk. 

1. LIQUOR CALCIS, L. ; Aqua-Calais, E. 1).; Lima Water. (Lime,lbss.; 
Distilled Water, Oxij. Upon the lime, first slaked with a little water, pour 
the remaining water, and shake them together; then immediately cover the 
vessel, and set it by for three hours : afterwards, keep the solution, with the 
remaining lime, in stoppered glass vessels; and, when it is to be used, take 
from the clear solution.—The Edinburgh College uses Lime one part, and 
Water twenty parte. —The Dublin College employs of fresh-burnt Lime 
one part, and Water thirty-one parts; one of which is to be hot, and added 
just to slake the lime, the other is to be cold, and is added afterwards).— 
Lime water is colourless and transparent; but, by exposure to the air, becomes 
covered with a film of carbonate of lime, which is deposited on the sides and 
bottom of the vessel, and is succeeded by another. Hence it should be pre¬ 
served in well-stoppered vessels with some undissolved lime, and, when used, 
the clear liquor poured off. Its taste is unpleasant and alkaline, and it has 
an alkaline reaction on vegetable colours. The dose of lime water is from 
fjss. to fjiij. or fjiv. three times a day. It may be conveniently administered 
in milk. Its uses have been above stated. 

2. LINIMENTUM CALCIS, E. D. ; Liniment, of Lime; Carron Oil. 
(Linseed Oil [Olive Oil, />.], Lime Water, of each equal measures ; Mix and 
agitate them together.)—Linseed and olive oils are each composed of, or are 
converted into, oleic and margaric acids and glycerine. When mixed with 
lime water, an oleo-margarate of lime ( calcareous soap) is formed. It has 
long been celebrated as an application to burns and scalds, and is employed 
for this purpose at the Carron Ironworks : hence one of its names. Though 
the Dublin College orders olive oil, it is almost invariably prepared with 
linseed oil. Turpentine is sometimes advantageously added to it. 


78. CALCX& CARBONATES.- CARBONATES OF LIME. 

Lime and carbonic acid combine*together in several proportions, as follows:— 


.:::::::::::::::::::::::::::::: 

.j 

Supercarionate (Bicarbonate ?) ..... 


2QiO.CC) 5 . 

2Ca0,C0 3 H0. 

CaO.CO*. 

CaO.CO^SHO. 


C*0,2CQD?. 


Of these the neutral carbonate and the superqarbonaie requift to be noticed. 


1 Richter’s Ausf. Arznetm. iii. 585. 
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1. Caleb Carbona*. Neutral Carbonate of Line. 

Formula CaO,CO s . Equivalent Weight 50. 

Historic. —Some varieties of carbonate of lime were distinguished. and 
employed in the most remote periods of antiquity. Marble was probably 
used for building 1050 years before Christ. 1 Pliny 2 tells us that Dipcenus 
and Seyllis were renowned as statuaries of marble in the 50th Olympiad (i. e. 
about 580 years before Christ). The creta, mentioned by<Horace 3 and Pliny 
was probably identical with our chalk. 4 

Natural History.— Carbonate of lime oecurs in both kingdoms of nature. 

a . In THn Inorganised Kingdom.— It forms a considerable portion of the known crust 
of the earth, and occurs in rocks of various ages. It is found in the inferior stratified 
rocks, but more abundantly in the different groups in the fossiliferous rocks, particularly 
towards the central and higher part of the series. 5 

In the crystallized form it constitutes calcareous spar and arragonite. The first of these 
is most extensively distributed, and present s itself under many hundred varieties of shapes. 6 * 

Granular carbonate of lime (the granular limestone of mineralogists) more commonly 
occurs in beds, but sometimes constitutes entire mountains. The whitest and most es¬ 
teemed primitive limestone is that called statuary marble , or, from its resemblance to white 
sugar, saccharoid carbonate of lime . That from Carrara, on the eastern coast of the Gulf 
of Genoa, is the kind usually employed by the statuary, and being very pure, should be 
employed for pharmaceutical purposes: it is the niarnwr of the British Phanuacoptcias. 

Chalk constitutes the newest of the secondary rocks, and occurs abundantly in the 
southern parts of England. It lies in beds, and contains an abundance of marine as well 
as terrestrial organic remains. The upper part of a considerable portion* of the chalk of 
England contains numerous flints, which are supposed to have once belonged to poriferous 
animals.' According to Schweitzer {Mem. of the Chem. Society), p. 29, April 5 th, 1842), the 
chalk of the Brighton Cliffs consists in 100 parts of carbonate of lime, 98 57; carbonate 
of magnesia, 0 38; phosphate of lime, 0T1; protoxide of iron, 0 08; protoxide of man¬ 
ganese, 0*06; alumina, 0T6; silica, 0*64. As: 

There are various other fonns of carbonate of lime constituting the substances called 
by the mineralogists schiefer spar, rock milk., earth foam, stalactiiic carbonate of lime, an- 
thraconite, oolite, pisolite, marl, tufa, &e. 

Carbonate of Kmc is an ordinary ingredient in mineral and common waters, being held 
in solution by carbonic acid, and, therefore, deposited when this is expelled by boiling or 
otherwise. 

/3. In the Inorganised Kingdom. —Carbonate of lime is found in some plants, and is 
obtained from the ashes of most. It is an abundant constituent of animals, especially of 
the lower classes. Thus in the Radiate animals we find it in the hard parts of Corals, 
Madrepores, &c.; in the Molluscs (as the oyster), it is in the sheds. In the articulated 
animals it forms, with phosphate of lime, the crusts which envelop these animals (as the 
crab and lobster); and in the higher classes it is found in bone, but the quantity of it 
here is very small. 

Preparation. —Several forms of carbonate of lime are employed in medi¬ 
cine—viz. marble, chalk, precipitated, carbonate of liyte, and carbonate of 
lime from animals. Most of these require to be submitted to some pre¬ 
paration before they are fitted for use. 

I. Marble ; Marmor ; Carbon as Calcis [dura), L.; Massive Crystalline 
Carbonate of Lime; White Marble, E.', Marmor album, D.—This is 
employed for the preparation of carbonic acid (see ante, p. 318), and for 

1 1 Chron. xxix. 2. 

8 Hist. Nat. xixvi.» 

c , 8 Sat. iii. lib. 2. 

4 On the.ehalk of the ancients, consult Reekmann’s History of'invent, i. 212. • 

6 De la Beche, Researches it [ Theoretical Geology , 21. 

6 See Bonrnon’s Traite Ckmpiei de la Chcmx Carbanatee, Londres, 1808. 

1 Dr. Grant, Led. on Comp. Anal, in the Lancet, Nov. 2, 1838. 
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other purposes. White or statuary marble from Carrara should be selected, 
on account of its freedom from iron. It requires no preparation. 

a. chalk; Greta ; Calais Carbor/as ( friabiUs ), L, ; Creta ; Friable 
Carbonate of Lime; Chalk , E.; Greta alba, I).—This is found in great 
abundance in the southern parts of England., It is ground in a mill, and the 
fine? particles separated by washing them over in water, letting the water 
settle, and making up the sediment into flat cakes, which are dried in the air. 
In this state it is called whiting. All the British Colleges give directions 
for the preparation of chalk by elutriation. By this means it is separated 
from silicious and ferruginous particles. The product is called prepared 
chalk {creta praparata, L. E. D.) It is usually made up into little conical 
loaves. 

The London College orders of Chalk, lbj.; Water, as much as may be sufficient; add a 
little Water to the Chalk, and rub it that it may become line powder. Put this in a large 
vessel with the rest of the water; then stir it, and after a short interval pour oil' the 
supernatant water, still turbid, into another vessel, and set it by that the powder may 
subside; lastly, the water being poured off, dry this powder and keep it for use. In the 
same way shells, first freed from impurities ana washed with boiling water, are prepared. 

The direction of the Edinburgh and Dublin Colleges are essentially the same, except 
that no mention is made of the preparation of chalk from shells. 

3. Precipitated Carbonate of Lime; Calcis Carbonas pracipitatum, I).; 
Creta precipitata ; Precipitated Chalk. —Carbonate of lime prepared by 
precipitation is employed by some druggists iu the preparation of aromatic 
confection and tooth-powder. Bor these purposes it is superior to the 
ordinary prepared chalk on account of its freedom from gritty particles. The 
Dublin College directs it to be employed in the preparation of the hydrar¬ 
gyrum cum creta, D. The following is the mode of obtaining it:— 

Take of Solution of Muriate of lam. Jive, parts; add of Carbonate of Soda, dissolved in 
four times its weight of distilled water, three parts. Let the precipitate he mixed with 
water, and suffered to subside, and let this operation be three times repeated with a suffi¬ 
ciently large quantity of water: lastly, when collected, let the powder he dried on a chalk 
stone or on paper.— PA. Dub. 

It should be prepared with cold solutions, otherwise the deposit is finely 
granular. 

Sometimes sulphate of lime is substituted for the precipitated carbonate. 1 
The fraud may be readily detected by the addition of either hydrochloric or 
nitric acid: no effervescence takes place with sulphate of lime. If sulphate 
be mixed with carbonate of lime, the fraud may be detected as follows:— 
Digest in dilute hydrochloric acid until effervescence ceases: the.^carbonate 
will be dissolved, and the sulphate for the most part will be left undissolved. 
By boiling in water,*a small portion of sulphate is dissolved, and, by the 
addition of chloride of barium to the solution, the presence of sulphuric acid 
may be recognised (see ante, p. 355). 

The precipitate procured by#adding carbonate of soda to the solution 
obtained by digesting animal charcoal in muriatic acid, lias also been used for 
creta precipitata ; 2 but the precipitate thus procured contains only 22 per 
cent, of carbonate of lime, the remainder being calcareous phosphate. The 
presence of the phosphate is easily recognised thus:—Digest in dilute hydro¬ 
chloric acid, by which both carboniJtc and phosphate, of limt are dissolved, 

1 Pharmaceutical Journal, vol. iii. p. 340, 1844. 

1 /Pharmaceutical Journal, vol. iii. pj>. 408 anti 451. 
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and add to the, solution caustic ammonia, which precipitates the phosphate 
only: carbonate of soda being added to the filtered liquor, throws down 
carbonate of lime. 

4 .. carbonate of Lime from Animals.—Carbonate of lime is obtained from 
various animal substances ; as from oyster shells, crab’s claws, crab’s stones, 
and red coral. These substances yield carbonate of lime intimately blended 
with some phosphate of lime and animal matter. 

a. Prepared Oyster Shells ; Testa prmparatm, L. — See OstiM edulis. 

0. Prepared Crab’s Claws ; Lapilli Cancrorum pmeparati ; Chela Cancrorum prae- 
paraim .—See Cancer Pn/jnrus. 

y . Prepared Char’s Stones ; Lapides Cancrorum preeparati ; Prepared Crab’s Eyes ; 
Octt/i Cancrorum preeparati. — See Astacusfiuviatilis. 

8. Prepared Bed Coral ; Coraltium rubrum prmparaium. —See Corattium rubrum. 

Properties. —Pure carbonate of lime is a tasteless, odourless solid. When 
heated to redness, in a current of air its carbonic acid is expelled, leaving 
quicklime. It is almost insoluble in water, one part of carbonate requiring 
1600 parts of water to dissolve it. It is much more soluble in carbonic acid 
water: the solution reddens litmus, but changes the yellow colour of turmeric 
paper to brown; and by boiling, or exposure to the air, gives out its carbonic 
acid, by which the carbonate of lime is deposited. 

Carbonate of lime is a dimorphous substance ; that is, it crystallizes in two 
distinct and incompatible series of forms. Thus the fornts of calcareous 
spar belong to the rhombohedric system, while urratjonile belongs to the 
right rectangular prismatic system. According to Gustav Pose, 1 both 
calcareous spar and arragonite may be formed in the humid way, but the first 
at a lower, the latter at a higher, temperature : 2 in the dry way, calcareous 
spar alone is formed. Both minerals doubly refract the rays of light (see 
ante, p. 140, figs. 22 and 23). 

Granular limestone (of which white marble is the purest kind) is massive, 
and consists of small grains of minute crystals, presenting a lamellar structure 
and brilliant lustre, but intersecting each other in every direction, and thereby 
giving a glimmering lustre to the mass. 

Chalk is massive, opaque, when pure, white, and has an earthy fracture. 
It is usually soft to the touch, and adheres to the tongue. 

Characteristics. —Carbonate of lime is recognized as a carbonate by the 
tests already mentioned for this' class of salts (see ante, p. 319). As a 
calcareous salt it is known by the characters for lime (see ante, p. 581), 

Composition. —Carbonate of lime lias the following composition :— 


■v- 

Atom,f. 

Eq. Wt. Per Cent. 

Marcet. 

Siremeytr. 

Beni.ljr Ure. 

Lime. 

. 1 ... 

... 28 ... 

... 5* . 

. 56-1 ... 

... 50-35 .. 

.... 66-4 

Carbonic Acid .. 


... 22 ... 

... 44 . 

.. 43’9 ... 

... 43-65 .. 

.... 43-6 

Carbonate of Lime 1 ... 

... 50 ... 

... 100 .... 

.. 1000 ... 

... 10000 .. 

.... 100‘0 


^ Purity. —Pure marble or chalk should^be perfectly soluble, with effer¬ 
vescence, in diluted hydrochloric acid, by which the absence,of silica is shown. 
Ammonia should not cause any precipitate with this solution, by which its 
freedom from alumina, oxide of iroij, sphosphate of lime, &e., may be inferred: 
*'$ould a solution t>f sulphate -of lime throw down anything, by which 
*ience of baryta and strontian is proved. 

• pd Edinb. PHI. *Mag. Jtiin* 1888,. 4 . .... .. ... 

7 ;,Yorke states that tie deposit made by water on the interior rifa copper boiler ia artiCeM* 
°roceediitgs of the Chemical Society, No. 1). • . 
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Totally soluble in hydrochloric acid, with effervescence. From this solution, after it 
has been boiled, when ammonia is dropped in, it throws down nothing.— PA. Land. 

“ A solution of 25 grains in ten flmdrachms of pyroligneous acid, 1 when neutralised by 
carbonate of soda, and precipitated by 32 grains of oxalate of ammonia, continues precipi- 
table after filtration by more of the test.”— PA. Ed. 

Physiological Effects. —The local effects of chalk are those of an 
absorbent, antacid, and mild desiccant (see ante, p. 158). When swallowed, 
it neutralizes the free acid of the gastric juice, and in this way alone must, by 
continued use, injuUthe digestive functions. It causes constipation—an effect 
commonly observed from the use of a few doses in diarrhoea. By the action of 
the free acids of the alimentary canal, it is converted into one or more soluble 
calcareous salts, which become absorbed. Hence the continued use of carbonate 
of lime is attended with the constitutional effects of the calcareous salts; and, 
consequently, the statements which have been made as to the influence of 
chalk over the lymphatic vessels and glands, and its effect in diminishing 
excessive secretion, may be correct. Sundeliu 2 thinks it may even promote 
the deposit of bone-earth in diseases attended with a deficiency of this 
substance. Carbonate of lime, prepared from Animal matter, has been erro¬ 
neously supposed to be more digestible than chalk, and, therefore, less likely 
to occasion dyspeptic symptoms. 3 Dr. A. T. Thomson 4 says, that “ after chalk 
has been used for some time, the bowels should be cleared out, as it is apt to 
form into hard Mils, and to lodge in the folds ol' the intestines. 

Uses.—A s an absorbent and desiccant, prepared chalk is used as a dusting 
powder in moist excoriations, ulcers, the intertrigo of children, burns and. 
scalds, erysipelatous inflammation, &c. In the form of ointment, it has been 
recommended by Mr. Spender® in ulcers. 

As ah antacid, it is exhibited in those forms of dyspepsia accompanied 
with excessive secretion of acid; and as an antidote in poisoning by the 
mineral and oxalic acids. 

It has also been used in some diseases which have been supposed to depend 
on, or be accompanied by, excess of acid in the system—as in gouty affections, 
which are usually attended with the excessive production of uric acid, and in 
rachitis, which some have ascribed to a preponderance of phosphoric acid, or 
to a deficiency of lime in the system. 

To diminish alvine evacuations, it is employed in diarrhoea. Its efficacy 
can hardly be referred solely to its antacid properties, for other antacids are 
not equally successful; but to its desiccating properties already referred to. 
Moreover, in many cases of diarrhoea in which chalk is serviceable, no excess 
of acidity can be shown to exist in the bowels. Aromatics are useful 
adjuncts to chalk in most cases of diarrhoea. In oltl obstinate cases, astrin¬ 
gents (as logwood, catechu;, or kino) may be conjoined with great advantage; 
and in severe cases, accompanied with griping pains, opium. 

Administration. —Prepared chalk is given in the form of powder or' 
mixture, in doses of from gr. x. to 5j. or $ij. It enters into a considerable 
lumber of officinal preparations. ' 

1 This quantity of acid is annecessarily large. .According to Mr. Phillips {Land. Med. Gat. N. S. 
vol. ii. 1838-9, p. 759), it ig capable of dissolving more than four times the above quantity of chalk'. 

2 IteUmitteUekre, i. 179. 

* Wibmer, Die Wirhung, &e. ii. 10. 

Elements of Materia Meaica, ii. 82. 

Observations on Ulcert. 
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L MISTERA CRETU, L. E. D.; Chalk Mixture; Cretaceous Mixture, 
(Prepared Chalk, jss.; Sugar, yij.; Mixture of Acaeia, fjiss. j Cinnamon 
Water, fgxviij.: Mix. L. —Prepared Chalk, jx.; Pure Sugar, y.; Mucilage, 
f'Biij.; Spirit of Cinnamon, ^ij.; Water. Oij.: triturate the chalk, sugar, and 
mucilage together, and then add gradually the water and spirit of cinnamon. £’. 
—Prepared Chalk, jss.; Refined Sugar, jiij.; Mucilage of Gum Arabic, jj.; 
Water, Oj. [wine measure'] : Mix. D .)—A convenient and agreeable form 
for the exhibition of chalk. It is in very common use |pr diarrhoea. Aro¬ 
matics (as aromatic confection), astringents (as kino or catechu), and 
narcotics [opium), are frequently combined with it. Dose, f^ss. to fjij. 

2. PELVIS CRETiE COMPOSITES, L.E.D.; Compound Powder of Chalk. 
(Prepared Chalk, lbss.; Cinnamon, §iv.; Tormentil Root, Acacia Gum, of 
each, 3 iij.; Long Pepper, §ss. L.I). —Prepared Chalk, giv.; Cinnamon, in 
fine powder, jiss.; Nutmeg, in fine powder, 5 j.: triturate them well together.) 
—Aromatic and astringent. Used in diarrhoea. Dose, grs. x. to i)j. 

3. TROCHISCI CRELE, E.; Chalk Lozenge*. (Prepared Chalk, 5 iv. ; 
Gum Arabic, jj.; Nutmeg, 5 ).; Pure Sugar, jvj.: reduce them to powder, 
and beat them with a little water into a proper mass for making lozenges.)— 
Mildly antacid and astringent. Used in acidity of stomach and diarrhoea. 

4. CAMPHORATED CRETACEOrS TOOTH-POWDER. (Precipitated Carbonate 
of Lime, jj .; Camphor, finely pulverized, ^ij.: Mix.)—Extensively used as a 
dentifrice. On account of its softness it does not injure the enamel: in fact 
it scarcely possesses the requisite hardness to remove the foreign matters 
adherent to the teeth. It is objectionable on account of its insolubility, and 
its accumulation between the gums and the teeth (see ante, p. 155). Objec¬ 
tions have been made to the use of camphor as a dentifrice, on account of its 
supposed property of rendering them brittle . 1 Although the validity of the 
objections is very doubtful, yet, as the camphor serves no useful purpose in 
the tooth-powder beyond that of a scent, it is advisable to substitute some 
other odoriferous substance for it. 


2. Calcis Bicarbonas. Bicarbonate ofLime. 

Formula, CaO, 2CO : . Equivalent Weight 72. 

Supercarbomte of lime .—Carbonate of lime dissolves in water by the aid of carbonic 
acid. It takes up another at/mi of acid, and forms bicarbonate of lime. If this additional 
portion of acid be driven off by ebullition, the carbonate of lime which it held in solution 
is deposited. In this way are formed the incrustations of carbonate of lime on the inner 
sides of steam boilers, tea-kcttlcs, &e. Caustic alkalies, or lime, also throw down the 
•calcareous carbonate by saturating the excess of acid contained in the bicarbonate. On 
this is founded Professor Clark’s pat ent process for the purification of common waters, to 
which allusion has already been made (see ante, p.<370,). Bicarbonate of lime is a con¬ 
stituent of most spring and river waters. Dupasquier 2 says that it has a very feeble 
action on soap, ana cannot, in the proportions in which it usually exists in ordinary 
potable waters, decompose it; a eonelusioq,altogeth$r opposed to that at which Professor 
Clark has arrived. If carbonic aoi® gas be transmitted through lime water, the liquid is 

1 Lancet , 4il ii. 18^, .and vol. i. 1817; Land . Med . Oaz . ft S. vol. sir. 1817- 

2 Dee Eaux de Source et dee Baux dc Jliviere , p, 105, 1840. 
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at first rendered turbid by the formation of carbonate of lime; but by continuing the 
transmission of the gas, the liquor again becomes dear, owing to the conversion of the 
carbonate into the soluble bicarbonate of lime. If the liquid be charged with a sufficient 
quantity of carbonic acid, under pressure, it acquires the sparkling and effervescing 
qualities of soda water and other aerated liquors. Mr. Maugham has taken out a patent 
for an aerated water of this kind, which he calls Carrara Water. It is in fact an effervescing 
solution of supercarbonate of lime, and is taken like bottled soda-water. It is an objec¬ 
tionable beverage for those pei sons who are subject to habitual constipation or phosphatic 
deposits in the urine. 

f 

79. CALOIS TRIPHOSPHAS.—TRIPHOSPHATE OF LIME. 

Formula 3Ca0,fP0 5 . Equivalent Weight 156. 

IIisTORt.—Six or seven compounds of lime and phosphoric acid have been 
described : of these the only one employed in medicine or pharmacy is the 
phosphate found in hones, and which has in consequence been termed bone- 
phosphate of lime. In the year 17 68, G ahn discovered that the so-called earth 
of hones consisted chiefly of phosphoric acid and lime; and in 1771, Scheele 
alluded to the discovery, and in consequence was long supposed to be the 
author of it. As the calcareous phosphate of bones is subsalt, it is sometimes 
called subphosphate of lime, —a name, however, which is equally applicable to 
several other phosphates. As it contains the common or tribasic phosphoric 
acid (see ante, p. 334), it is frequently denominated common or tribasic 
phosphate of lime. Berzelius termed it the calcic subphosphate of bones 
(sonsphosphate calc if ue des os). 

Natural History.—T his salt occurs in both kingdoms of nature. 

a. In the Inorcanized Kingdom. —Combined with fluoride aud chloride of calcium, 
it occurs in the minerals called apatite, moroxite, phosphorite, and asparagus stone. It 
occurs in most soils, especially in some varieties of chalk, in greater or less abundance, 
being probably derived, at least in most cases, from the bones of ; animals (see ante, p. 584). 
It abounds in oproliles, (so called from sow nos, excrement, and hides, a stone) substances 
supposed to be the excrements of fossil reptiles. It has been found in the deep-well water 
of the, Loudon basin' (see ante, p. 290.) 

ft. In the Organized Kingdom.—I t is a constituent of both animals and vegetables. 
It forms the principal part of the earthy matter of the bones of the cerlebrata and of the 
erustaeeous envelopes of the arliculata. According to Or. Wollaston, 2 it is found in 
ossified arteries, veins, valves of the heart, bronchi®, and tendinous portion of the 
diaphragm, and in-the tartar of the teeth. 

The calcareous phosphate found in urine, and which is sometimes deposited from this 
fluid in a pulverulent form, 13 the neutral phosphate of lime (2CaO, PO 5 ). The phosphate 
oi liufe calculus, prostatie calculi, and pined concretion, also contain, according to 
l)r. Wollaston, the neutral phosphate. 

* * 

Preparation. —When bones are ignited in close vessels, they yield as a 
fixed residue bone black (see ante, p. 312). If, however, they be calcined 
in open vessels, the whole of the carbonaceous matter is burnt off, and the 
white product is called bone ash (ossa deusta alba; ossa ad albedinem 
usta; ossa calcinata ; spodium album) or bone earth (terra ossium). 

A similar product is obtained by calcining the antler (Cornu, Ph. L.) of 
the deer (Germs). In this case the product, when reduced to a fine powder, 
is called burnt hartshorn (cornu ustum, L.; pubis cornu cervini usti, 

.—---—-- 9 -*---*--- 

' Berzelius (Traite Je ukimie, t. iv. p. 72 , 183]) states, that Jfie neutiii phosphate of lime 
(2CaO.ro 6 ), held in solution by' carbonic acid, is found in many mineral waters. 

s Phil. Pram, for 1797. 
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D.) Finely-powdered bone ash is, however, usually substituted in the shops 
for burnt hartshorn. • 

Bone ash consists principally of triphosphate of lime, but mixed with 
carbonate and a small portion of sulphate of lime. The sulphate did not 
pre-exist in the bones ; but is formed during calcination by the oxidation of 
the sulphur contained in the animal matter of the bone. 1 Thomson 2 
mentions magnesia (not in the state of phosphate) and chloride of sodium 
as constituents of bone earth. 

The proportion of phosphate to carbonate of lime in 100 parts of the 
earthy matter of the bones of the ox and sheep, is as follows:— 

Ox. .Sheep. 

(Berzelius.) (Barros.) 

Phosphate of Lime. 85'98 . 80'0 

Carbouate of Lime. 5'77 . I9'8 

The Dublin College gives the following directions for the preparation of 
precipitated phosphate of lime (calcis phosphas praecipitatum, D.) 

Take of Bones, burnt and reduced to powder, one part; Diluted Muriatic Acid, 
Water, of each, two parts. Digest them together during twelve hours, and filter the 
liquor: add to this, of water of Caustic Ammonia, as much as may be sufficient to throw 
down the Phosphate of Lime. Let this be washed with a sufficiently large quantity of 
water, and then dried. 

By digestion with hydrochloric acid, the phosphate is dissolved, and the 
carbonate is decomposed, with the evolution of carbonic acid, and the forma¬ 
tion of water and chloride of calcium. On the addition of ammonia, the 
phosphate is precipitated. It is washed to deprive it of all traces of chloride 
of calcium and hydrochlorate of ammonia. 

Properties, —Triphosphate of lime is white, tasteless, odourless, insoluble in 
water, but soluble in nitric, hydrochloric, and acetic acids, from which solutions 
it is thrown down, unchanged in composition, by ammonia, potash, and their 
carbonates. When exposed to a very intense heat, it fuses, and undergoes 
no other change. 

Characteristics. —It is known to be a phqsphate by its solubility in 
hydrochloric acid, and its being again thrown down as a white precipitate 
when the acid solution is supersaturated with caustic ammonia. If it be 
digested in a mixture of sulphuric acid arid alcohol, sulphate of lime is pre¬ 
cipitated, and an alcoholic solution of phosphoric acid obtained. The acid 
may then be recognised by the tests for it already mentioned (see ante, p. 
335). If the precipitated sulphate of lime be dissolved in water, the solution 
may be known to contain,, lime by the tests before described for the calcareous 
salts (see ante, p. 581). 

Composition. —The composition of triphosphate of lime is as follows 


Lime .*. 

Totalis Phosphoric Acid.. 

Atoms. 
.... 8 ... 
.... 1 ... 

Eq. Wt. 

... 84 . 

... 72 . 

Per Cent. 

.. £8-84 . 

,. ‘46T6 ..... 

Fuchs. 

.. 54-85 ... 

. 45-65 ... 

Berzelius. 
.... 51-68 

. 48-33 

Tribasic Phosphate of Lime 1 ... 

...166 

,. 100 00 . 

. 100-00 ... 

... 100 00 


According to Berzelius, the phosphate of lime of bones is composed of 
8Ca(0y3P0 5 . Bat, from the observations, of Fuchs and Mitscherlich, it would 1 

1 Domas, Traits de Chimic, t. viii. p. 677, 1846. 

2 Chemistry of Animal Bodies, p. 288, 1848. 
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appear that the amount of lime has been underrated, and that the composition 
of the bone-phosphate is represented by the more simple formula of 3Ca0,P0 5 , 
which, moreover, harmonizes with the general constitution of the phosphates. 

Physiological Effects, a. On Vegetables .—In soils, phosphate of lime 
acts as an important fertilizer, as it supplies an ingredient (phosphoric acid) 
necessary to the growth of plants. The rapid growth of green conferva; in 
the deep-well water of the London Basin is ascribed by Professor Graham to 
the presence of phosphate of lime. 

ft. On Man and other Animals .—As this salt is a general constituent of 
the annual structures, especially of the osseous tissues, it, or its components, 
arc essential constituents of our food. Man obtains more of this ingredient 
than the wants of his system require, from the corn, potatoes, milk, and meat, 
on which he feeds: tho excess is eliminated by the bowels and the various 
secretions. 

Taken medicinally, the effects of this salt are not very obvious. Its topical 
action is that of an antacid. “ As phosphate of lime is very difficultly soluble,” 
observes Wibmer, 1 “ it is absorbed in small quantity only, and then acts more 
or less like lime, as a slight astringent on the tissues and secretions, aud 
increases, incontestibly, the presence of calcareous salts in the bones, the 
blood, and the urine. Large doses disorder the stomach and digestion by 
their difficult solubility.” 

Uses. —It has been administered in rickets, with the view of promoting 
the deposition of bone-earth in the bones. The sesquioxide of iron may be 
advantageously conjoined with it. Its principal use is in the preparation of 
phosphorus (see ante, p. 329) and phosphate of soda (see ante, p. 539). 
In the arts it is employed for polishing, for the preparation of cupels, &c. 

Administration. —Dose from grs. x. to 5ss. Eor infernal use the prepara¬ 
tion of the Dublin College is to be preferred, on account of its finer division 
and consequent more ready solubility in the juices of the alimentary canal. 


80. CALCH CHLORIDUM.-CHLORIDE OF CALCIUM. 

Formula CaCl. Equivalent Weight 55'5. 

History.— This salt, obtained in the decomposition of sal ammoniac by 
lime, was known, according to Dulk, 2 in the fifteenth century, to the two 
Hollands, who called it fixed sal ammoniac (sal ammoniacumfixum). Its 
composition was not understood until the eighteenth century, when it was 
ascertained by Bergman, Kirwan, and Wenzel. »It is commonly termed 
muriate or hydrochlorate of lime [caleis murias vel hydrochlorus). 

Natural History. —It occurs in both kingdoms of nature. 

In the Inorganized Kingdom.— It is found, in small quantity, in sea and many, 
mineral and well waters. * 

A In the Organized Kingdom*—I t has been detected, in a few instances, in 
vegetables. Thus Pallas recognised it in the root of Aconitum Lgcoctomm. 

■ Preparation. —The following are the methods of preparing it:— 

The London College orders it to be obtained as follows ;—Take of Chalk, Jv. ; Hydro¬ 
phone Acid, Distilled Water, of each, 0%s. Mix the acid with the water, and tnathese 

1 Die Wirktmg, &e. ii. 9. 

5 Die Preutt. Pham, tibersetst. See. ii. 293, Ste Aufl. Lcipsig, 1830. 
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gradually add the clialk to saturation. Then, the effervescence being finished, strain; 
evaporate the liquor until the salt is dried. Put this into a crucible, and, having melted 
it in the fire, pour it out upon a flat clean%stone. Lastly, when it is cold, break it into 
small pieces, and keep it in a well-closed vessel. 

The Edinburgh College orders of White Marble, in fragments, Jx.; Muriatic Acid 
(commercial), and Water, of each, Oj. Mix the acid and water; add the marble by 
degrees; and, when the effervescence is over, add a little marble in fine powder till the 
liquid no longer reddens litmus. Filter, and concentrate to one-half. Put the remaining 
fluid in a cold place to crystallize. Preserve the crystals in a well-closed bottle. More 
crystals will be obtained by concentrating the mother liquor. 

In this process one equivalent of hydrochloric acid reacts on one equivalent 
of carbonate of lime, and produces one equivalent of carbonic acid (which 
escapes in a gaseous form), one equivalent of water, and one equivalent of 
chloride of calcium. CaO,C0 2 + 11C1=CaCl + CO 2 + HO. 


Materials. 

1 eq. Carbonate of Lime.. 50 
1 eq. Hydrochloric Acid . 365 


Composition. 


Products. 


f 1 eq. Carbonic Acid 22 

’ I eq. Oxygen . 8 

( i eq. Calcium . 20 

51 eq. Hydrogen — 1 

(1 eq. Chlorine — 35’5 


1 



eq. Carbonic Acid.. 22 
eq. Water. 9 

eq. Chloride Calcium 55*5 


865 86-5 865 

By heat the crystals of this salt lose their water, and the anhydrous chloride 
of calcium is obtained. 

Chloride of calcium is a secondaryjiroduct in the manufacture of the 
hydrated sesquicarbonate of ammonia (see ante, p. 437), as well as of solution 
of ammonia (see ante, p. 423); and from this source it is usually procured. 

The Dublin College, orders of the liquor which remains after the distillation of the 
water of caustic ammonia any requisite quantity. Filter the liquor, and expose it in an 
open vessel to heat until the muriate of lime becomes perfectly dry. Let it be preserved 
in a vessel completely closed. 


Properties. —Anhydrous chloride of calcium is a white, translucent solid, 
of a crystalline texture. Its taste is bitter and acrid saline. It is fusible, 
but not volatile. It deliquesces in the air, and becomes what has been called 
oil of lime {oleum calcis). When put into water, it evolves heat, and readily 
dissolves in a quarter of its weight of this fluid at 60° F., or in a much 
less quantity of hot water. By evaporation the solution yields striated crystals 
(hydrated chloride of calcium), having the form of regular six-sided prisms, 
and which, therefore, belong to the rhombohedric system. These crystals 
undergo the watery fusion when heated, are deliquescent, readily dissolve in 
water with the production of great cold, and, when mixed with ice or snow, 
form a powerful frigorific mixture. Both anhydrous and hydrous chloride of 
calcium are readily soluble in alcohol. 

Characteristics. —This salt is known to be a chloride by the tests for this 
class of salts before mentioned (see ante, p. 369). The nature of its base is 
ascertained by the tests for calcareous salts (see ante, p. 581). 

Composition. —The composition of this salt is as follows:— 


At. Bq.Wt. PerCt. Ure. 

Calcium. 1 .. 20 .. 36-03 .. 36-7 

Chlorine. 1 .. 3S-5 .. .63 97 .. 63-3 

CbSMi&Caicium I .. 55-5 .. 100-00 .. 100'Q 



At. 

Bq.Wt. 

PerCt. Bereettue. 

Chloride Calcium. 

1 . 

. «•# . 

. 50-7 . 

* 50*397 

Water. 

6 . 

. Si , . 

. 49 3 . 


Crystaliiyd Chloride Calcium 

1 . 

. 109- 5 . 

. 100 0 . 

, 100-000 


Purity.— 6iiloride‘ of calcium, when pure, is colourless, evolves no am- 
monia when mixed with lime, and undergoes no change of colour, nor gives 
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any precipitate with caustic ammonia, chloride of barium, or hydrosulphuric 
acid. 

The fused chloride is free from colour; slightly translucent; hard and friable; totally 
soluble in water: the solution gives no precipitate on the addition of ammonia or chloride 
of barium, nor, when diluted with much water, with ferrocyanide of potassium. — PA. Land. 

The crystallized salt is “extremely deliquescent. A solution of 76 grains in one iluid- 
ounee of distilled water, precipitated by 49 grains of oxalate of ammonia, remains pre- 
cipitable by more of the test.” — PA. Ed. 

Physiological Effects. «. On Animals. —Three drachms and a half 
given to a dog caused quick breathing and snorting, with convulsive but vain 
efforts to vomit, a profuse secretion of saliva, and death in six hours. The 
mucous membrane of the stomach and small intestines was very blood-shot, 
and in many places almost black, and converted into a gelatinous mass. 1 

fj. On Man .—In small doses it promotes the secretions of mucus, urine, 
and perspiration. It operates, therefore, as a liquefacicnt (see ante, p. 175). 
By continued use it appears to eiercise a specific influence over the lymphatic 
vessels and glands, the activity of which it increases; for under its use glan¬ 
dular and other swellings and indurations have become smaller and softer, and 
ultimately disappeared altogether. In larger doses it excites nausea, vomiting, 
and sometimes purging; causes tenderness of the prmcordium, quickens the 
pulse, and occasions faintness, weakness, anxiety, trembling, and giddiness. 
In excessive doses the disorder of the nervous system is manifested by failure 
and trembling of the limbs, giddiness, small contracted pulse, cold sweats, 
convulsions, paralysis, insensibility, and death. 2 Considered in reference to 
other medicines, it has the closest resemblance in its operation to chloride of 
barium. Hufeland 3 says its operation is more irritant than the last mentioned 
substance, and that its use requires greater caution,—a statement which is 
directly opposed to the experience of I)r. Wood, 4 and of most other prac¬ 
titioners. 

Uses. —It has been principally employed in scrofulous affections, especially 
♦hose attended with glandular enlargements. Beddoes 5 gave it to nearly a 
hundred patients, and he tells us there are few of the common forms of scrofula 
m which he has not had successful experience of it. l)r. Wood 6 tried it on 
an extensive scale, and with decided benefit. It has been found most 
efficacious in the treatment of tabes mesenterica, on account of its checking 
purging, diminishing the hectic fever, allaying the inordinate appetite, and, in 
many eases, ultimately restoring the patient to perfect health. It has also 
been recommended in chronic arthritic complaints, in bronchocele, in some 
chronic affections of the brain (as paralysis), and ip other cases where the 
object was to excite the action of the absorbents. 

Occasionally, though rarely, it has been employed externally. Thus a bath 
containing two or three ounces of it, either alone or with chloride of sodium., 
lias been used in scrofula. 7 

In pharmacy fused chloride cf calcium is used in the rectification of 

1 Beddoes, Duncan's Annals of Medicine, vol. i. Lnstr. ii. 208. 

~ Vogt, Pharmakodynamik. 

3 Quoted by Wibmcr, Die Wirkung, &r. 

4 Edinb. Med. and Sura. Joum. i. 147. 

6 O/i. ait. 

® Op. cit. 

• Vogt, op. supra cit. 
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spirit, on account of its strong affinity for water; and in clieinistry it is 
employed in the drying of gases. In tlic crystallized state, mixed with 
half or two-tlnrds of its weight of icc or snow, it is used for producing an 
intense degree of cold. Its solution is used as a salt-water hath for chemical 
purposes. 

Administration. —Chloride of calcium is always used medicinally in the 
form of aqueous solution. 

LIQUOR CALCII CIILORini, L. ; Coleis Maria tin Solatia, E.; Calais 
Milriatis Aqua, 1 ).—Solution of Chloride of Calcium. (Chloride of Cal¬ 
cium [fused], 5iv.: Distilled Water,f=xij. L —Muriate of Lime [crystals], Jjviij.; 
Water, fjxij. E .—Muriate of Lime [dry], Leo parts; Distilled Water, sc nen 
parts, I).—Dissolve and [if necessary] strain). Dose from i>lxl. or iql. to 
fyij., or gradually increased until nausea is produced. The uses of it have 
been above noticed. 


81. CALOIS HYPOCHLORIS.— HYPOCHLORITE OF 

LIME. 

Formula CaO.ClO. Ei//dmlent Weight 71*5. 

History. —In 1798, Mr. Tennant, of Glasgow, took out a patent for the 
manufacture of a bleaching powder, which in consequence was long known 
by the name of Tennant’s bleaching powder. According to the views 
entertained of its composition it has been successively termed oory muriate of 
lime, chloride, of lime, or chloruret of the oxide of calcium, and chlorinated 
lima (calx chlorinata, Ph. L. and Ed.) It is now usually regarded as a 
mixture or compound of hypochlorite of lime and chloride of calcium, and its 
bleaching and disinfecting powers arc referred to the hypochlorite or to the 
hypochlorous acid, which may be regarded as its active principle. 

Preparation. —Chloride of lime is prepared on a very largo scale for the 
use of bleachers. The London College, however, has thought fit to give the 
following directions for its preparation:— 

Take ol'Hydrate of Lime, lhj.; Chlorine as much as may be sufficient; pass Chlorine 
to the Lime, spread in a proper vessel, until it is saturated. Chlorine is very readily 
evolved from Hydrochloric Acid added to llinoxidc of Manganese, with a gentle, heat 
(see p. 3C8). 

On the large scale the gas is usually generated in large, nearly spherical, 
leaden vessels heated by ctcara. The ingredients employed are binoxide of man¬ 
ganese, chloride of sodium, and diluted sulphuric acid (see ante, p. 868). The 
gas is washed by passing it through water, and is then conveyed by a leaden 
tube into the combination room, where the slaked lime is placed in shelves or 
trays, piled over one another to the height of five or six feet, cross bars below 
each, keeping them about an inch asunder* that the gas may have free room 
to circulate. The combination room is built of siliceous sandstone, and is 
furnished with windows, to allow the operator to judge how the impregnation 
is going on. Eour days are usually required, at the ordinary rate of working, 
foftisaaking good marketable chloride of,.lime. 1 At Mr. Tennant's manufac- 


* 1 Ure, Quarterly Journal of Science, xiii. 1. 




Preparation ; Theory op the Process. 


595 


torj at Glasgow, the lime is placed in shallow boxes on the floor of the com¬ 
bination chambers, and is agitated once during the process by iron rakes ; 
the handles of which pass through boxes filled with lime, which serves as a 
valve. 1 The supply of chlorine is then shut off, and a man enters the cham¬ 
bers and rakes the lime over. The chambers are then closed, and more 
chlorine introduced, until the lime is saturated. 

At a manufactory in the neighbourhood of London, the chlorine gas is 
developed in stone jars and conveyed by earthenware tubes to a stone chamber 
containing the hydrate of lime, winch is moved by an agitator. 


Fig. 99. Fig. 98. 



Apparatus for the Manufacture of Chloride of Lime. 

Fig. 98.—A. Iron jacket for heating the retort by steam. 

B. Leaden retort for generating chlorine. 

C. Aperture for the introduction of manganese and common salt. 

1). Arm of the agitator. 

E. Gas discharge pipe. 

F. Syphon funnel for the introduction of the sulphuric acid. 

G. Discharge pipe for drawing off the residuum of the operation. 

H. Steam pipe. 

I. Combination chamber, divided into four compartments, each having two doors. 

K, K. Doors, each having two windows. 

L, L. Handles of the rakes passing through boxes. 

Fig. 90.— Section of the Retort. 

B. The agitator. The explanation of the other letter^ is the same ns for fig. 98. 

Theory of the Process. —Neither dry caustic lime nor carbonate of lime 
absorb chlorine gas : hydrate of lime, however, takes it up freely. Chemists 
are by no means agreed as to the nature of the changes which attend the 
process. # 

«. Some regard it as a compound of chlorine, water, and lime. On this 
view, when elilorine gas comes into contact with slaked lime, the two sub¬ 
stances are supposed to enter into combination. 

An objection to this view is, that the odour of chloride of lime is that of 
hypochlorous acid, and not that of mhre chlorine. 

1 American Journal of Science, vol. x. No. 2, Feb. 1826; and Dumas’ Traite de Chimie, ii. 806. 
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0. Another view, supported by the discoveries of Balard, 1 and the observa¬ 
tions of Gay Lussac, 2 is, that chloride of lime is a mixture or compound of 
hypochlorite of lime and chloride of calcium. Its formation may, then, be 
explained as follows:—When chlorine comes iuto contact with slaked lime, a 
portion of the latter is decomposed: its base (calcium) combines with chlorine, 
to form chloride of calcium, while its oxygen unites with another portion of 
chlorine and forms hypochlorous acid, which combines with some undecom¬ 
posed lime, to form hypochlorite of lime. 2CaO + 2Cl=CaCl + Ca0,C10. 


Materials. Composition, 


2 eq. Chlorine 71 


2eq. Hydrate 


{ 1 cq. Chlorine 35 1 5 

I eq. Chlorine 35*5 

(1 eq. Calcium 20 
1 eq. Oxygen . 8 


Lime.74 i 1 eq. Lime .. 

U eq. Water.. 18 



Products. 

1 eq. Chloride . 
Calcium .. 55*51 


1 eq. Hypochlo¬ 

rite Lime.. 71*5 

2 eq. Water.. 18 


Chloride 
of Lime 
, in its 
most 
perfect 
state. 


145 


145*0 


145*0 


The odour of hypochlorous acid which chloride of lime possesses, strongly 
supports this view. On the other hand, it. may be objected, that if chloride 
of lime contained so large a quantity of chloride of calcium, it would be de¬ 
liquescent. But to this it may be replied, that the chloride of calcium may 
be in chemical combination with the hypochlorite of lime. 

Properties.— Chloride of lime, as met with in commerce, is a white or 
brownish-white powder, having a feeble odour of hypochlorous acid, and a 
strong bitter and acrid taste. Exposed to the air, it attracts carbonic acid, 
evolves hypochlorous acid, and is thereby converted into a mixture of carbonate 
of lime and chloride of calcium, the latter of which deliquesces. When 
heated, it evolves oxygen gas, 3 * sometime* also chlorine gas, and becomes con¬ 
verted into a mixture of chloride of calcium and chlorate of lime, which has 
no bleaching properties. 9CaCl + 9(Ca0,C10)=120+17CaCl-f Ca0,C10 5 . 
Digested in water, the hypochlorite of liintf and chloride of calcium, as well 
as a small portion of caustic lime, dissolve: any carbonate, and the excess of 
caustic lime, remain undissolvcd. The solution, which has a slight yellow 
colour, first reacts on vegetable colours as an alkali, and afterw'ards bleaches 
them, especially if an acid be added. Carbonic acid, or a small quantity of 
sulphuric acid, sets free hypochlorous acid. CaCl+Ca0,C10 +S0 3 = 
CaCl+CaO,S0 3 +CIO. But if a large quantity of sulphuric acid be employed, 
free chlorine is evolved. CaCl + Ga0,C10 -f 2S0 3 =2 (CaO,S0 3 ) + 2C1. 

Solution of chloride of lime decomposes—at least, when an acid is present— 
organic colours and putrid substances. The bleaching power on litmus is very 
slowly evinqed unless an acid be present: carbonic acid (as by breathing through 
the liquid) causes the decolorization to be speedily effected. If air be blown 
through putrid blood, and then through a solution of chloride of lime, 
carbonate of lime is precipitated, and the ajr is disinfected; but if air be first 


1 Research*), in Taylor’s Scientific Memoirs, vol. i. p. 2(59. 

5 Ann. Chim. et Rhys. 3me ser. t. v. p. 273. 

3 Hence Kelli r (Pharmaceutical Journal, vol. vii. p. 399,) has proposed this as a means of ob¬ 

taining oxygen gas. Half an ounce of chloride of lime, boiled in two ounces of water, yields 420 

cnfiH^oentimctres [«= abont 165 cubic inches] of oxygen gas contaminated with chlorine. The same 
quantity of chloride and water, with a quarter of an onnee of binoxide of manganese, yielded, on an 
average, 650 cubic centimetres [mahout 256 cubic inches] of oxygen. 
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passed through putrid blood, then through caustic potash or milk of lime (to 
abstract the carbonic acid), and afterwards through the solution of chloride 
of lime, it retains its stinking quality. The bleaching and disinfecting pro¬ 
perties depend, probably, on the oxidizement of the colouring or infectious 
matter: if an excess of a strong acid be employed in the process, chlorine is 
evolved, whicli produces oxygen at the expense of the elements of water: if, 
on the contrary, no acid be used, Balard 1 supposes that both the hypochlorous 
acid and lime give out their oxygen, and thereby become chloride of calcium. 

The nature of the bleaching process may be illustrated by the action of 
chlorine and water on indigo. Indigo blue (C 16 H 5 N0 2 ), water (2HO), and 
chlorine (2C1), yield by their mutual reaction isatine (C 16 JI 5 N0 4 ) and hydro¬ 
chloric acid (2IIC1). Isatine and 201 yield chlorisatine (C 16 II 4 N0 4 C1) and 
HC1: isatine and 401 yield bichlorisatine (C 16 H 3 N0 4 C1 2 ) and 21101. 

Characteristics .—Its smell and bleaching properties are most characte¬ 
ristic of it. The acids (as sulphuric or hydrochloric) separate chlorine from 
it. An aqueous solution of it throws down white precipitates with nitrate 
of silver, the alkaline carbonates, and with oxalic acid or the oxalates. The 
supernatant liquor from which chloride of silver has been thrown down by 
nitrate of silver possesses a decolorizing property. 

Composition. —The quantity of chlorine absorbed by slaked lime varies with 
the pressure, the degree of exposure, and the quantity of water present. 
Hence the substance sold as chloride of lime is not an uniform product. 
The following table contains the most important results of Dr. Tire’s experi¬ 
ments :— 


Prepared with Protohydrate of Lime, without pneumatic pressure. 
The process was carried on until the Lime ceased to 
absorb Chlorine. ® 

Commercial Specimens. 

Chlorine . 

Lime. 

Water . 

Synthesis. 

First 

Analyst 

Second 

Analysis. 

Mean. 

1 . 

2. 

3. 

39-39 

4600 

14-00 

40-00 

44-74 

15-26 

■- 

40-31 

45-40 

14-28 

23 

461 

31 j 

22 

78 

28 

71 

Chloride of Lime ... 

10000 

100-00 

100-00 

100-00 

100 

100 

100 


Good samples of commercial chloride of lime contain, on an average, not 
more than 36 per cents, of chlorine : and, on the small scale, hydrate of lime 
cannot be made to absorb more than 40 per cent. * 

Mr. Braude 2 and Mr. Phillips 3 give Hie following as the atomic propor¬ 
tions of chlorine and hydrate of lime, in chloride of lime of the best quality:— 


Atoms. Eq. Wt. Per Cent. 

Chlorine. 1 . 35-5 . f 3242 

Hydrate of Lime.. 2 . 74 . 67-58 

Chloride of Lime.. 1 . 109-5 . 100-00 


Atoms. Eq. Wt. 

Bihydrated Chloride of Lime 1 . 81'fi 

Lime. 1 . 28 


Chloride of Lime (Phillips) . 1 . 109-5 


1 Itesearches, in. Taylor’s ^Scientific Memoirs, vol. i. p. 269.* 

s Manual of Chemistry, p. 642, 1848. f , 

3 Translation of the Pharmacopoeia, 4th edit. p. 234. 
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“ When water is added to this, the chloride of lime dissolves, leaving nearly 
all the lime insoluble.” (Phillips.) 

If, with Berzelius and Balard, we regard bleaching powder as constituted 
of hypochlorite of lime, chloride of calcium, and water, its composition, corre¬ 
sponding with the proportions assumed by Mr. Brande and Mr. Phillips, will 
be as follows:— 


At. Eg. Wt. Per Ct. 


At. Eg. Wt. PerCt. 


Hypochlorite of Lime. 

Lime. 

Chloride of Calcium. 

Water . 

.. :1. 
... 2 . 
... 1 . 
... 4. 

. 71*5. 

. 56 . 

. 55*5. 

. 36 . 

. 32-65 \ , 

. 25-57 

■ 25 ' 3 Horl 
. 16-44 j 0r ' 

! Trishypochlorite of Lime .... 1 . 

1 Chloride of Calcium.1 . 

Water . 4 . 

. 127-5 .. 58-22 
. 55-5 .. 25-34 
. 36-0 .. 16-44 

Commercial Bleaching Powder 1. 

. 219-0. 

. 100-00) ’ 

1 Commercial Bleaching Powder l . 

.219-0 ..100-00 


When bleaching powder is digested in water, a bleaching liquor is obtained, 
while a portion of lime remains undissolved. The trishypochlorite is supposed 
to be decomposed by the action of water, and to deposit two equivalents of 
lime, while one equivalent of chloride of calcium, and one equivalent of neutral 
hypochlorite of lime, are dissolved. 

If the hydrate of lime be diffused through water, it will then absorb more 
than its own weight of chlorine, and we form a solution containing 1 equiva¬ 
lent of lime (or of hydrate of lime) and 1 of chlorine, which is the true atomic 
compound, and is dissolved out of bleaching powder by water (Brande). 



Atoms. 

Eg. Wt. 

Per Ct. 

Atoms. 

Eg. Wt. 

Per Ct. 

Lime. 

. 1 .. 

.. 28 .. 

.. 38-6-1 


r Hypochlorite of Lime 1 .. 
Chloride of Calcium.. 1 .. 

.. 71-5 . 

... 49*3 

Water. 

. 1 .. 

.. 9 .. 

.. 12*4 


.. 55-5 . 

... 38-3 

Chlorine. 

. 1 .. 

.. 355.. 

.. 49’0 ] 

LOr. 

j Water . 2 .. 

.. 18 

... 12-4 


1 

72-5 

100-0 J 


1 1 

145-0 

1000 


Pig. 100. 


Chlobometry. —In order to estimate the bleaching power of the chloride 
of lime of commerce, various chlorometrical methods have been devised. One 
method is to determine the quantity of chlorine gas which is given out by a 
certain weight of chloride on the addition of liquid hydro¬ 
chloric acid. 1 The liquid fhay be brought into contact with 
the chloride placed over mercury, contained in a graduated 
syphon-tube, closed at one end, (fig. 100, a). When the 
gas is evolved, the mercury flows out, by the orifice b, into a 
basin ready to receive it. The resulting film of chloride of 
calcium protects the surface of the metal from the action of 
the chlorine. If carbonic acid be suspected, the mercury by 
agitation absorbs the chlorine, leaving the carbonic acid. 
Ten grains of bleaching powder yield from three to four 
cubic iu'ches of chlorine, equivalent to twenty or thirty per 
cent, by weight. 

Another chloroipetrieal method is to ascertain the bleaching 
power of the chloride on a standard solution of indigo; 2 but 
it is not susceptible of accuracy. 

A chlorometrical method, which Professor Graham 3 considers “to be 
entitled to preference,” is founded on the fact, that chloride of lime converts 
sulphate of the protoxide of iron into sulphate of the peroxide. Red ferro- 


Syphon-tube for 
chlorometrical 
purposes. 


Urc, Quarterly Journal of Science, vol. xiiif 

2 Gay-Lussi'’, Ann. of Phil. xxiv. 218; also in Alcock’s Essay, Wore quoted, p. 18S. 

3 Elements of Chemistry, j>. 5 OS. 
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prussiate of potash ( ferrosesqu ivy a n ide of potassium) is employed to 
ascertain the change in the degree of the oxidation of the iron, since it gives 
a blue precipitate with the protosalts, but not with the persalts of this metal. 
A quantity of solution of chloride of lime capable of peroxidising 7 8 grains of 
sulphate of iron, contains 10 grains of chlorine. 

Gay Lussnc has proposed a chlorometrical method founded on the con¬ 
version of arsenious into arsenic acid by chlorine. Dissolve 100 grs. of 
arsenious acid in 2000 of strong hydrochloric acid, ahd dilute with distilled 
water till the liquid occupies the volume of 7000 grs. of water (=f§xvj.) 
This is the standard test liquor. Diffuse 100 grs. of bleaching powder 
through 1000 grs. of water, and gently pour over it the test liquor until the 
liquid acquires the power of bleaching a drop of a solution of sulphate of 
indigo ; that is, until free chlorine is present. The quantity of chlorine in 
the bleaching powder is equal to the -nnyth part of the quantity of the test 
liquor employed. Thus if 8000 grains of the test liquor be employed, the 
quantity of chlorine in the bleaching powder is 30. 

The Edinburgh College gives the following characteristics of good 
chloride of lime:— 

“ hale greyish-white: dry: 50 grains are nearly all soluble in two fluidounces of water, 
forming a solution of the density of 1027, and of which 100 measures, treated with an 
excess of oxalic aeid, give off much chlorine, and if then boiled and allowed to rest twenty- 
four hours, yield a precipitate which occupies nineteen measures of the liquid.” 

The precipitate produced in the solution by oxalic acid is oxalate of lime, 
and, therefore, this process is one for the detection of lime (or calcium). 

The London College merely observes that chlorinated lime— 

“ Dissolves in dilute hydrochloric aeid, emitting chlorine.” 

Neither College, therefore, gives directions for estimating the real value of 
chloride of lime. 

Physiological Effects. —Chloride of lime may be regarded practically 
as a compound of hypochlorite o'! lime, chloride of calcium, and hydrate of 
lime; and its effects are those of the substances now enumerated (see calx, 
ante, p. 581 j and calcis chloridum, ante, p. 593). The effects for which 
it is employed in medicine arc those of the hypochlorite. 

The local action of chloride of lime is that of an irritant and caustic. A 
solution of it applied to suppurating mid mucous surfaces is a powerful 
desiccant (see ante, p. 158), probably in part at least from the uncombined 
lime in solution. When the secretions are excessive and extremely fetid, it 
not only diminishes their quantity, but much improves their quality; so that, 
considered in reference to suppurating and mucous surfaces, it is not only a 
desiccant, but, in morbid conditions of these parts, a promoter of healthy 
action. Applied in the form of ointment (composed of a drachm of chloride 
to an ounce of fatty matter) to scrofulous swellings, Cima 1 found that it 
provoked suppuration, caused#strong redness, promoted the suppurating 
process, and dispersed the surrounding hardness. 

Taken internally, in small doses (as from 3 to 6 grains, dissolved in one 
or two ounces of water), it sometimes causes pain and heat in the stomach, 
and occasionally, according to Cima, purging. U nder the continued use of 

1 Configliachi and Brngnatelli’a Giornale di Msica, 1825 ; quoted by DierJjach, J). neust. Entd. 

d. Mat Med. 182S, 2te Abt. 597. 
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it, hard and enlarged absorbent glands have become softer and smaller, from 
which circumstance it has been supposed to exercise a specific influence over, 
and to promote the healthy action of, the lymphatic system. During its 
employment, Cima says he did not find it necessary to give purgatives. 
Dr. Reid 1 gave it in the epidemic fever, which raged in Ireland in 1826, 
and he tells us that it rendered the tongue cleaner, abated the delirium, and 
promoted the cutaneous functions. In dysentery it soon put a stop to the 
bloody evacuations, the umbilical pain, and the tenesmus. 

I- am not acquainted with any facts respecting the effects of chloride of 
lime in large or poisonous doses. Analogy would lead us to expect that 
it would produce the combined effects of a caustic and of an agent specifically 
affecting the nervous system. 

Uses. —The chlorides (hypochlorites) of lime and soda are extensively 
employed as disinfectants and antiseptics (see ante, pp. 162 and 163). 
I have already stated (see ante, p. 371) that cldorine gas stands unrivalled 
for its power of destroying putrid odours and checking putrefaction, and 
where uninhabited chambers or buildings are to be purified, fumigations with 
this gas should be adopted. But its powerful action on the organs of 
respiration precludes its use in inhabited places; and, in such cases, the 
alkaline chlorides (chloride of lime, on account of its cheapness) may be 
substituted. When these substances are in contact with organic matter, it is 
supposed the hypochlorite gives out oxygen, and is converted into a metallic 
chloride; the oxygen being the effective disinfecting and antiseptic agent; 
or it may act by abstracting hydrogen. When, however, the solution of the 
hypochlorite is exposed to the air, carbonic acid is attracted by the lime, and 
hypochlorous acid immediately reacts on any organic matter present. Hence 
these hypochlorites, when exposed to the air, evolve cldorine so slowly, and in 
such moderate quantities, as not to produce any noxious effects, though their 
action on organic matters is very powerful. Their most obvious effect is that 
of destroying the unpleasant odour of putrid matter. Their action on hydro- 
sulphuric acid, ammonia, and hydrosulphate of ammonia (substances evolved 
by decomposing animal matters) can be readily and easily demonstrated. 
Other odorous principles given out by putrid matters are, by the experience 
of most persons, admitted to be destroyed by the alkaline liypocldorites, 
though Piorry 2 has asserted, they are only overpowered by the stronger smell 
of chlorine. 

The alkaline liypocldorites possess another valuable property—that of stop¬ 
ping or checking the putrefactive process ; and hence they are called 
antiseptics. 3 <. 

These two properties, viz. that of destroying offensive odours and that of 
preventing putrefaction, render the alkaline hypochlorites most valuable agents 
to the medical practitioner. We apply them to gangrenous parts, to ulcers of 
all kinds attended with foul secretions, to compound fractures accompanied 
with offensive discharges, to the uterus in vafious diseases of this viscus at¬ 
tended with fetid evacuations : in a word, we apply them in all cases accom- 

1 Trans, of the Associat. qf Fellows and Licentiates of the College of Physicians in Ireland, 
voJ.v. 1828. 

5 tjfhirn. Chim. Med. ii. 601. * 

3 For various faefe in proof of this, I must refer to the late Mr. Aleoek’a Essay on the Use of the 
Chlorurels, Loud. 1827. 



panied with offensive and fetid odours. As I have before remarked, with 
respect to hypochlorite of soda (see ante, p. 558), their efficacy is not confined 
to an action on dead parts, or on the discharges from wounds and ulcers; they 
are of the greatest benefit to living parts, in which they induce more healthy 
action, and the consequent secretion of less offensive matters. Furthermore, 
in the sick chamber, many other occasions present themselves on which the 
power of the hypochlorites to destroy offensive odours will be found of the 
highest value: as, to counteract the unpleasant smell of dressings or bandages, 
of the urine in various diseases of the bladder, of the alvine evacuations; &c. 
In typhus fever a handkerchief, or piece of calico, dipped in a weak solution 
of an alkaline hypochlorite, and suspended in the sick chamber, will be often 
of considerable service both to the patient and the attendants. 

The power of the hypochlorites to destroy infection or contagion, and to 
prevent the propagation of epidemic diseases, is less obviously and satisfactorily 
ascertained than their capability of destroying odour. Various statements 
have been made by Labarraque and others 1 in order to prove the disinfecting 
power of the hypochlorites with respect to typhus and other infectious fevers. 
But, without denying the utility of these agents in destroying bad smells in 
the sick chamber, and in promoting the recovery of the patient by their in¬ 
fluence over the general system, 1 may observe that I have met with no facts 
which are satisfactory to my mind as to the chemical powers of the hypochlorites 
to destroy the infectious matter of fever. Nor am I convinced by the experi¬ 
ments made by Pariset and his colleagues, 2 that these medicines are preservative 
against the plague. Six individuals clothed themselves with impunity in the 
garments of men who had died of plague, but which garments had been 
plunged for six hours in a solution of chloride of soda. But, as Bouillaud 3 
has truly observed, the experiments, to be decisive, should have been made 
with clothing which had already communicated the plague to the wearers of it. 
Bousquet 4 * mixed equal parts of a solution of chloride of soda and the vaccine 
lymph, and found that the latter still possessed the power of producing the usual 
cow-pock vesicle. These are a few of the facts which are adverse to the opinion 
that the alkaline hypochlorites possess the power of preventing the propagation 
of infectious, contagious, or epidemic diseases. In opposition to them there 
are but few positive facts to be adduced. Coster* found that a solution of 
hypochlorite of soda destroyed the infectious properties of the syphilitic poison, 
and of the poison of rabid animals. The statements of Labarraque 6 and others 
as to the preservative powers of the hypochlorites in typhus, measles, &c. are 
too loose and general to enable us to attach much value to them. 

Considered in reference to medical police, the power of the alkaline hypo¬ 
chlorites to destroy putrid odours and prevent putrefaction is of vast import¬ 
ance. Thus chloride of lime may be employed to prevent the putrefaction of 
corpses previously to interment, to destroy the odour of exhumed bodies 
during medico-legal investigations, to destroy bad smells, and prevent putre¬ 
faction in dissecting-rooms and workshops in which animal substances are 


1 Vide Alcock’s Essay, p. 155 et seq. 

3 Bullet, dee Sciences Med. xix. 283. 

3 Diet, de Med. Prat. art. Contagion. 

< lire. Med. J'cv. f830, p. 264.. 

6 Richter, Atisf. Arxnemillell. Suppl. Bam^ 539. 

15 Alcock’s Essay, pp. 56, 58, Ac.* 
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employed (as cat-gut manufactories), to destroy the unpleasant odour from 
privies, sewers, drains, wells, docks, &c., to disinfect ships, hospitals, prisons, 
stables, &c. The various modes of applying it will readily suggest themselves. 
For disinfecting corpses, a sheet should be soaked in a pailful of water con¬ 
taining a pound of chloride, and then wrapped around the body. For 
destroying the smell of dissecting-rooms, &c. a solution of the chloride may 
be applied by means of a garden watering-pot. When it is considered 
desirable to cause the rapid evolution of chlorine gas, hydrochloric acid may 
be added to chloride of lime. 

Hypochlorite of lime (or of soda) is the best antidote in poisoning by 
hydrosulplmric acid, hydrosulphuret of ammonia, sulphuret of potassium, and 
hydrocyanic acid. It decomposes and renders them inert. A solution should 
be administered by the stomach, and a sponge or handkerchief soaked in the 
solution, held near the nose, so that the vapour may be inspired. It was by 
breathing air impregnated with the vapour arising from chloride of lime, that 
the late Mr. Roberts (the inventor of the miner’s improved safety lamp,) was 
enabled to enter and traverse with safety the sewer of the Bastile, which had 
not been cleansed for -17 years, and which was impregnated with hydrosul- 
plmric acid. 1 If a person be required to enter a place suspected of containing 
hydrosulplmric acid, a handkerchief moistened with a solution of cldoride of 
lime should be applied to the mouth and nostrils, so that the inspired air 
may be purilied before it passes into the lungs. 

A solution of chloride of lime has been used as a wash in some skin diseases. 
Derheims 2 used a strong solution with great success in scabies. This mode 
of curing itch is much cleaner and more agreeable than the ordinary method 
by sulphur frictions. It has likewise been found successful by Fantonetti 3 
in tinea capitis : where the discharge is copious, washes of the chloride may 
be used with advantage. In burns and scalds, Lisfranc employed lotions of 
chloride of lime either immediately after the accident, or subsequent to the 
application of emollient poultices. 

Solutions of chloride of lime have been employed with great benefit in 
ophthalmia. Dr. Varies!, surgeon to the military hospital at Brussels, 4 states 
that in 400 cases it never disappointed him once. Mr. Guthrie has also 
reported favourably of it in three cases ; as have likewise MM. Colson, De- 
latte, and Raynaud. The solution used by Dr. Varies! was composed of from 
a scruple to three or four drachms of chloride, and an ounce of water. It 
was dropped into the eye, or injected by a syringe, or applied by means of a 
camel’s hair pencil. 1 have found a weak solution of the chloride successful 
in the purulent ophthalmia of infants. Gubian 5 proposed to apply a solution 
of chloride of lime to prevent the pitting from small-pox. The fully matu¬ 
rated pustules arc to be opened and washed with a weak solution of this salt: 
desiccation takes place very promptly, and no marks or pits are said to be left 
behind. 

Chloride of lime may be employed internally in the same cases that 
chloride of soda is administered (sec ante, p. 557). It has been used with 

* A1 cock’s Essay. 

2 Journ. de (!/um. Modern. 575. 

Ibid. ix. 305. 

c 4 Med. ayd Phys. Journ. Nov. 1827. 

5 Journ. de C/iim. Med. vi. 315. 
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great success by Dr. Eeid 1 in the epidemic fever of Ireland. In some of the 
very worst cases it acted most beneficially, causing warm perspiration, render¬ 
ing the tongue cleaner and moister, checking diarrhoea, and inducing quiet 
sleep. I also can bear testimony to the good effects of it in bad cases of 
fever. In disease of the pulmonary organs, resulting from febrile excitement, 
Hr, Eeid also found it advantageous. In dysentery likewise it was most 
valuable. He used it by the mouth, and also in the form of clyster. It 
corrected the intolerable stench of the evacuations, and improved their ap¬ 
pearance. Cima 2 used it both internally and externally in scrofula. 

Administration.— Internallg , chloride of lime may be given in doses of 
from one grain to live or six grains, dissolved in one or two ounces of water, 
sweetened with syrup. As the dry chloride of the shops deposits hydrate of 
lime when put into water, the solution (of the hypochlorite of lime and chlo¬ 
ride of calcium) should be filtered, to get rid of this. 

Antidotes. —Administer albuminous liquids (as eggs beat up with water) 
or milk, or flour and water, or oil, or mucilaginous drinks, and excite vomit¬ 
ing ; combat the gastro-enteritis by the usual means. Carefully avoid the 
use of acids, which would cause the evolution of chlorine gas in the stomach. 

1. 10TI0 CALCIS CHLORINATE; < ■hlorir/e of Lime Lotion. (Chloride 
of Lime, 5j. to 5iv.; Water, Oj. Triturate and filter).—Applied to lbul 
ulcers and wounds. For the cure of itch, Derheims employed a wash com¬ 
posed of chloride of lime, oj., water, Oj. 

2. GARGAR1SMA CALCIS CHLORINATE ; Chloride of Lime Gargle. 
(Chloride of Lime, ->ij.; Water, Oj. Triturate and filter; then add lloncy, 
3 j.)—Used in ulceration of the mouth and throat.— A disinfecting mouth¬ 
wash has been before described (sec ante, pp. 155 and 156). 

3. DENTIFRICIUM CALCIS CHLORINATE; Chloride of Lime Dentifrice 
Dc-odorizing and Decolorizing Dentifrice. (Chloride of Lime, 3j.; Pre¬ 
cipitated Chalk, 5xx. M.) —Used to destroy the unpleasant odour of the 
breath, and to restore the whiteness of the teeth, especially when stained by 
tobacco. A drop or two of otto of roses or oil of ncroli may be advantageously 
added to the above. 

4. ENEMA CALCIS CHLORINATE; Chloride of Lime Clyster. (Add 
Chloride of Lime, gr. x. or gr. xv. to a common enema. (See ante, p. 551). 
Employed as a deodorizer when the discharges from the rectum are highly 
offensive. 

5. FNGUENTM CALCIS CHLORINATE; Chloride of Lime Ointment. 
(Chloride of Lime, 9j. to 5j.; Lard or Putter, §j.)—Used by way of friction 
as an application to scrofulous enlargements of the lymphatic glands. 

6. TROCHISCI CALCIS CHLORINATE; Chloride of Lime Lozenges? 
(Chloride of Lime, 5ss.; Sugar* 3xx.; Mucilage, q. s.)—For 120 lozenges. 


1 Trn7i.mnt.imis of the luiir/ and Queans Co/kye of Vhysiciaus in Ireland, v. 206. 
~ Richter, Ansf. Arsnetmlt. iv. 305. 

J Jours, tie (Hum. Med. i. iii. j>. 4'.H^ 
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Order XVI. COMPOUNDS OF MAGNESIUM. 

Magnesium, also called magnium or talcium (Mg—12), is the metallic 
basis of magnesia. It exists both in the iuorganised and organised kingdoms, 
but is more rarely met with than calcium. 


82. MAGNESIA. - MAGNESIA. 


Formula MgO. Fqidoalent Weight 20. 


History. —It was first chemically distinguished from lime in 1755, by Dr. 
Black, who also shewed the difference between magnesia and its carbonate. 
From its composition it is sometimes denominated oxide of magnesium. In 
the British pharmacopoeias it is simply named magnesia. From the mode of 
procuring it, it is frequently termed calcined or burnt magnesia [magnesia 
calcinata seu list.a) ; and is sometimes called talc earth (Talkerde ), or bitter 
earth (Bit.tererdc) or the bittersalt-earth ( Bittersaherde ). 

Natural History. —It occurs in both kingdoms of nature. 

a. In the Inorganised Kingdom. —Magnesia is found native, in the solid state or in 
solution, in sea or some mineral waters, in combination with water and various acids 
(carbonic, sulphuric, boracie, silicic, and nitric). Chloride of magnesium exists in sea 
water, as also in some springs. 

ft- In the Organised Kingdom. —Combined with acids it is found in some vegetables 
(as Salsola Kali and Fuchs vesiculosus), and animals (as in the urine and some urinary 
calculi of man). 


Preparatton.- 
Pig. 101. 


It is prepared by submitting the common carbonate of 
magnesia to heat, whereby the carbonic acid 
is driven off. 



V | 

Furnace for the Preparation of * 
Calcined Magnesia. 


The Edinburgh College gives the following direc¬ 
tions for preparing it:—“ Take any convenient 
quantity of Carbonate of Magnesia, expose it in a 
crucible to a full red beat for two hours, or till the 
powder, when suspended in water, presents no 
effervescence on the addition of muriatic acid. 
Preserve the product in well-closed bottles.” 

The directions of the London aud Dublin Colleges 
are essentially the same. 

The operation is usually conducted in 
large, porous, covered crucibles, placed in a 
furnace expressly devoted to this operation, 
and heated by coke (see fig. 101). 

In this process the hydrated carbonate of 
magnesia i» deprived of its water and car¬ 
bonic acid, and loses in consequence about 
58 per cent, in weight. If the heat be in¬ 
sufficient, or applied for too short a period, 
only a portion of carbonate is left undecom- 
posed : but if, on the other hand, the heat 
be raised to wliiteness, the preparation is apt 
to be lumpy. If the carbonate employed 
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contain lime, the flavour of the calcined magnesia is impaired; and if it 
contain iron, a reddish or foxey tint is communicated to the product. The 
irou is usually derived from the sulphate employed in the preparation of the 
magnesian carbonate. It may be got rid of by adding to the solution of the 
sulphate, a sufficiency of lime water to enable it to restore the blue colour of 
reddened litmus, and letting it stand for the oxide of iron to subside. Care 
must of course be taken to prevent soot, cinders, or other impurities, falling 
into the crucible. After its calcination the magnesia is usually passed through 
a fine sieve. 

To obtain the heavy calcined magnesia (magnesia calcinata ponderosa ) 
the following formula has been given by Mr. It. Phillips, jun. 1 Dissolve 123 
parts of crystallized sulphate of magnesia in boiling water. Dissolve 144 
parts of crystallized carbonate of soda in boiling water. Mix the two solu¬ 
tions, and evaporate the mixture to dryness. Calcine the dry residue in a 
crucible for two hours, or until the whole of the carbonic acid is expelled ; 
then treat the powder which remains with water until the whole of the 
soluble salt is removed, and dry the residue. The magnesia thus obtained 
will be much more dense than that prepared by the preceding processes. 

Properties. —It is a light, fine, white, colourless, odourless, and tasteless 
powder. Its density varies according to the mode of preparing it. Mr. 
Kirwan says it is 2‘3; liichter, 3‘07 ; and Karsten, 3'2. When moistened 
with water it reacts as an alkali on test papers. It is very slightly soluble in 
water, and like lime is more soluble in cold than in hot water. Dr. Pylfe 
states that it requires 5142 parts of cold, and 36000 parts of hot water to 
dissolve it. Unlike lime it evolves scarcely any heat when mixed with water. 
By the combined voltaic and oxy-hydrogen flames it has been fused by Mr. 
Brande. 2 It absorbs carbonic acid slowly from the atmosphere. 

Two kinds of calcined magnesia are known and kept in the shops,—one 
simply called calcined magnesia , but which for the sake of distinction 
I shall call common calcined magnesia, and the other distinguished as 
heavy calcined magnesia : to these must be added Henry’s calcined 
magnesia, sold as a patent medicine. 

1. Common Calcined Magnesia (Magnesia calcinata ). This is a 
much lighter preparation than the so-called heavy calcined magnesia. All 
the samples of it which I have met with are contaminated with the carbonate, 
and effervesce when mixed with water and acetic acid. When moistened and 
examined by the microscope, in daylight, it appears of a pale yellow colour, 
and is found to consist of a flocculcut or minutely granular substance inter¬ 
mixed with fragments of prismatic crystals (similar in shape to those found 
in the light carbonate of magnesia presently to be noticed). (See fig. 102.) 
The crystals are probably carbonate of magnesia which has escaped decom¬ 
position during the process of calcination. 

2. Heavy Calcined Magnesia (Magnesia calcinata ponderosa). This 
is sometimes called condensed ^calcined magnesia. It is a harder, firmer, 
purer, and heavier preparation than the preceding. None of the commercial 
samples which I have examined contain so much carbonate as the common 
calcined magnesia, and do not, therefore, effervesce so freely when mixed with 


1 Pharmaceutical Journal, vol. iii. p. 480^1844. 

2 Manual of Chcmistri/. ’ 
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water and acetic acid. Some of the samples which I have met with are, to 
the naked eye, quite pulverulent; others are composed of little lumps or 
masses formed by the cohesion of the powder, and which have sufficient 
hardness to produce a ringing sound when shaken in a glass bottle. On the 
label of one specimen of this kind which 1 have met with it is stated that 
one part in bulk is equal to three parts of the common calcined magnesia. 
When moistened and examined, in daylight, by the microscope, Howard’s heavy 
calcined magnesia is seen to consist entirely of yellow minute granules more 
or less cohering into small masses : no fragments of crystals were perceptible 
in it (see fig. 103). The same I found to be the appearance of other commercial 
samples of heavy calcined magnesia, as well as of Henry’s calcined magnesia. 


Fig. 102. 



Microscopic Appearance of Common. 
Calcined Magnesia. 


Fig. 103. 
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Microscopic Appearance of Heavy 
Calcined Magnesia. 


Characteristics. —It is soluble in the dilute mineral acids without effer¬ 
vescence. The dilute solution thus obtained docs not occasion any pre¬ 
cipitate with the ferrocyanides, hydrosulphurets, oxalates, or bicarbonates; 
but the neutral alkaline carbonates, when unmixed with any bicarbonate, 
throw down a white precipitate {carbonate of magnesia ); and ammonia 
with phosphate of soda causes a white precipitate ( ammoniacal-phosphate of 
magnesia). . Magnesia is insoluble in alkaline solutions, and is thereby 
distinguished from alumina. Its solution in sulphuric acid is remarkable 
for its great bitterness. 

Composition. —Magnesia has the following composition:— 


Atoms. Eq. Wt. Per Cent. Wollaston. Gay-Lussac. Berzelius. 


Magnesium. 

. 1 .... 

.. 12 .. 

.... 60 .. 

.... 59-8 .. 

.... 59-5 .. 

.... 61-29 

Oxygen . 

.... 1 *... 

.. 8 .. 

.... 40 .. 

.... 407 .. 

.... 40-5 ... 

.... 38-71 

Magnesia. 

.... 1 . 

. 20 ... 

...100 ... 

...100-0 ... 

... 100 0 ... 

...100-00 


Purity. —When it has been subjected to an insufficient heat during its 
preparation, or when it has been exposed for some time to the air, it will be 
found to contain some carbonate of magnesia. 4 Its freedom from carbonate 
is shewn by its dissolving in dilute mineral acids without effervescence. If 
the carbonate from which it has been prepared has been insufficiently washed, 
the calcined magnesia may contain traces of sulphate or hydrochlorate of 
sodas^j potash. By boiling it in distilled water, and testing the solution with 
chloride of bariuqj and nitrate of silver, the absence or presence of sulphuric 
and hydrochloric acid (or chlorine) may be ascertained. Its hydrochloric 
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solution should occasion no precipitate with the oxalates, bicarbonates, and 
barytic salts, by which the absence of lime and sulphates may be inferred. 

Dissolves in hydrochloric acid without effervescence. Neither bicarbonate of potash 
nor chloride of barium throws down anything from the solution. It turns turmeric 
slightly brown. Pft. Lond. 

“ Fifty grains are entirely soluble, without effervescence, in a fluidounce of [pure] 
muriatic acid : an excess or ammonia occasions in the solution only a scanty precipitate 
of alumina: the filtered fluid is not precipitated by solution of oxalate of ammonia.” 

The quantity of hydrochloric acid directed to be used by the Edinburgh 
College is unnecessarily large. 

Physiological Effects. —When taken into the stomach, magnesia neu¬ 
tralizes the free acids contained in the stomach and intestines, and forms 
therewith soluble magnesian salts. In full doses it acts as a laxative ; but as 
it occasions very little serous discharge, Dr. Paris 1 ranks it among purgatives 
“ which urge the bowels to evacuate their contents by an imperceptible action 
upon the muscular fibres.” Part of its laxative effect probably depends on 
the action of the soluble magnesian salts which it forms by union with the 
acids of the alimentary canal. 

Magnesia exercises an influence over the urine analogous to that of the 
alkalies: that is, it diminishes the quantity of uric acid in the urine, and 
when continued for too long a period occasions the deposit of the earthy phos¬ 
phates in the form of white sand. 2 On account of its greater insolubility, it 
requires a longer time to produce these effects than the alkalies. When taken 
in too large quantities and for a long period it lias sometimes accumulated in 
the bowels to an enormous extent, and being concreted by the mucus of the 
bowels, has created unpleasant effects. A lady took every night during two 
years and a half, from one to two tea-spoonfuls of Henry's calcined magnesia 
(in all between 9 and 10 lbs. troy) for a nephritic attack, accompanied with 
flic passage of gravel ; subsequently she became sensible of a tenderness in the. 
left side just above the groin, connected with a deep-seated tumor, obscurely 
to be felt on pressure, and subject to attacks of constipation, with painful 
spasmodic action of the bowels,, tenesmus, and a highly irritable state of 
stomach. During one of these attacks she evacuated two pints of “ sand 
and on another occasion voided soft light brown lumps, which wege found to 
consist entirely of carbonate of magnesia concreted by the mucus ofthe bowels, 
in the proportion of 40 per cent. In another case a mass of a similar 
description, weighing from 4 to 0 lbs., was found imbedded in the head of the 
colon, six months after the patient had ceased to employ any magnesia. 3 

Uses. —As an antacid it is as efficacious as the alkalies, while it lias an 
advantage over them in being less irritant and not caustic, and thereby is not 
apt to occasion disorder of the digestive organs. It may be employed to 
neutralize acids introduced into the stomach from without, (as in cases of 
poisoning by the mineral acids) or to prevent the excessive formation of, or 
to neutralize when formed, agid in the animal economy. Thus it is ad¬ 
ministered to relieve heartburn arising from, or connected with, the secretion 
of an abnormal quantity of acid by the stomach; its efficacy is best seen in 


1 Pharmacoloqia, vol. i art. Cathartics. 

* W. T. Braude, Phil. Tc*ns. 1810, p. 13fi; and 1813, p. 213. 
s E. Brande, Quarterly Journal of Science, i. 297. 



608 


INORGANIC BODIES. —Carbonate of Magnesia. 


persons of a gouty or rheumatic diathesis, in which the urine contains excess 
of uric acid. It often relieves the headache to which such individuals are not 
unfrequently subject. It is most efficacious in diminishing the quantity of 
uric acid in the urine, in calculous complaints, and according to Mr. 
W. T. Brande 1 it is sometimes effectual where the alkalies have failed. It 
will be found of great value in those urinary affections in which alkaline 
remedies are indicated, but in which potash and soda have created dyspeptic 
symptoms. It is a most valuable anti-emetic in cases of sympathetic vomiting, 
especially that which occurs during pregnancy. 2 It should be given in doses 
of from a scruple to a drachm in simple water or chicken broth. 

As a laxative, magnesia is much employed in the treatment of the diseases 
of children. It is tasteless, mild in its operation, and antacid,—qualities 
which render it most valuable as an infant’s purgative. Independently of 
these, Hufeland ascribes to it a specific property of diminishing gastrointes¬ 
tinal irritation by a directly sedative influence. In flatulency it is combined 
with some carminative water (dill or anise) j in diarrhoea, with rhubarb. It 
is employed as a purgative by adults in dyspeptic cases—in affections of the 
rectum, as piles and stricture—and in diarrhoea. It is associated with the 
carminative waters—with some neutral salts, and sulphate of magnesia, to in¬ 
crease its cathartic operation—or, in diarrhma, with rhubarb. 

Administration. —As a purgative, the dose, for adults, is from a scruple 
to a drachm; for infants, from two to ten grains. As an antacid, the dose is 
from ten to thirty grains twice a-day. It may be conveniently given in milk. 


83. MAGNESIAS CARBONATES.—CARBONATES OF 

MAGNESIA. 


Eight compounds of magnesia and carbonic acid have been described: they 
are as follows:— 


Subcarbonates. 


Neutral or Mono- 
carbonates . 

Bicarbonate.. . 


§ carbonate terhydrated . 

% carbonate ( hgdrmagnesite) . 

i carbonate fpentahydrated .. 

6 ( hexahydrated [magnesia alba )... 

anhydrous [magnesite) . 

terhydrated . 

pentahydrated . 


Formula’. 

3Mg0,2('0-,8II0 

4Mg0,3C0 2 ,4H0 

5Mg0,4C0 2 ,5H0 

5MgO,4C0 2 ,6HO 

MgO.CO 2 

Mg0,C0 2 ,8H0 

Mg0,C0 2 ,5H0 

Mg0,2C0 2 


The formation of several of these compounds appears to be determined by 
the relative proportions of the precipitants, the temperature of the solutions, 
and the temperature of desiccation. 

Two only of the preceding compounds are employed in medicine—namely, 
the compound commonly called carbonate or fubcarbonate of magnesia, or 
magnesia alba and the bicarbonate. 


1 Phil. Trans. 1813, p. 213. 

s Dr. Watson, in the Medical Observations and Inquiries, 2d edit. vol. iii. p. 335, Lond. 176®. 
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1. Magnesise Subcarbonas Hydrata.—Hydrated Subcarbonate of 

Magnesia. 

Formula 5MgO,4CO*,6HO; or 4(MgO,HO,C0 2 ) + MgO,2JTO. Equivalent Weight 242. 

History. —Carbonate of magnesia ( magnesia carbonas, h. E. I).), also 
called magnesia alba and subcarbonate of magnesia [magnesia; sub¬ 
carbonas), was exposed for sale at Home at the commencement of the 18th 
century, by Count di Palma, in consequence of which it was termed Comitissa• 
Palma' pulvis. In 1707, Valentini informed the public how it might be 
prepared. It is a compound of magnesia, carbonic acid, and water, and, 
therefore, lias been denominated magnesia hgdrieo-carlwnic.a in the Prussian 
Pharmacopona, and carbonas magnesieus cum agttu in the Erench Codex. 
In the Hamburgh Codex, the terms magnesia anglica and magnesia sails 
amari arc given as synonymies of this substance. 

Naturae History. —Native, anhydrous, neutral carbonate of magnesia 
(MgO,CQ 2 ), called magnesite, is found in various parts of Europe, Asia, and 
America. 

The mineral called hydromagnesite is, according to L. Gmelin, a qnadro- 
hydratc of the § carbonate of magnesia, 4Mg(),6CO a ,4IIO; or a compound 
of hydrate of magnesia and the hydrated carbonate. MgO, HO + 
•lfMg0,C0 2 ,H0). It accompanies magnesite in India and in America. 

Carbonate of magnesia, in conjunction with carbonate of lime, occurs in 
some mineral waters. 

Magnesite constitutes a range of low lulls in Hindustan. Some years ago a cargo of it 
was brought over by Mr. Babington. Dr. Henry 1 analyzed a sample of it, and found its 
constituents to be magnesia, 45 ; carbonic acid, 51; insoluble matter, 1’5 j /cater, 0'5 ; and 
loss, 1-1=100. 

Native carbonate ,of magnesia, from Lidia, has been imported in considerable quantities 
into this county ; but has been found, as 1 am informed, unsaleable here. The samples 
offered for sale in the year 1837 consisted of reniforni, opaque, dull masses, adherent to 
the tongue, having a conchoidal fracture, and considerable hardness. Internally, they 
were whitish ; externally, greyish, or yellowish-white. 

The same substance (I presume) was brought over in 1838 in the calcined state, and 
was offered for sale as Indian calcined magnesia. It was nearly white. 

Preparation. —All the British Colleges give directions for the preparation 
of carbonate of magnesia. 

The London College orders of Sulphate of Magnesia. Ibiv.; Carbonate of Soda, lbiv. and 
Sviij.; Distilled Water, Cong. iv. Dissolve separately the carbonate of soda and sulphate 
of magnesia in two gallons of the water, and strain; then mix,and boil the liquors, stirring 
constantly with a spatula for a quarter of an hour; lastly, the liquor being poured off, 
wash the precipitated powder with boiling distilled water, and dry it. 

The Edinburgh College employs the same proportions of ingredients, and gives similar 
directions for the preparation of this compound. The precipitate is to be collected on a 
filter of caliSo or linen. 

The Dublin College uses of Sulphyte of Magnesia, twenty-five parts ; Carbonate of 
Potash, twenty-four parts ,- Boiling- W ater, four hundred parts. 

Should the sulphate of magnesia contain iron, it may be got rid of by lime 
water (see calcined magnesia, p. 605). 

Two kinds of carbonate of magpesia arc known and kept in the sbop^j— 
Ae light and the heavy. 

5 * 

* Amu/ls of Philosophy, N.S. vol, i. p. 25;}. 
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MO INORGANIC BODIES.— Hydrated Subcaubonate or Magnesia. 


a. Light carbonate of magnesia ; common magnesia. —This is manu¬ 
factured in the northern parts of this island, and is commonly known as 
Scotch magnesia. It is said to be prepared from the residuary liquor ( bittern ) 
of sea-water, after the extraction of common salt (see ante, p. 550). 

The Carbonate of magnesia in squares of English commerce is a light 
carbonate. According to Durand, 1 lump carbonate of magnesia is thus pre¬ 
pared :—A solution of 100 parts of sulphate of magnesia in 100 of water is 
put into a vat heated by steam, and a solution of 125 parts of crystallized 
carbonate of soda is quickly stirred into it, and the temperature raised to 170° 
to expel carbonic acid, which holds some of the magnesia in solution ; the 
liquor is then decanted oil' the precipitate, and this is washed three times, by 
subsidence and decantation, with lukewarm water free from salts of lime; it 
is then transferred to linen strainers, where it is allowed to drip 24 to 48 
hours, and is transferred in a wet state to cubical boxes without bottoms, 
placed upon a table of plaster or porous stone, so as quickly to absorb the 
water; after a time, the boxes are turned upside down, so as to present the 
upper side of the magnesia to the absorptive surface, and the drying is ulti¬ 
mately completed in warm rooms. 

p. Heavy carbonate of magnesia; magnesite carbon as pomlerosa. —The 
following is the method which I have seen followed at Apothecaries’ IIa.ll, 
London :—Add one volume of a cold saturated solution of carbonate of soda 
to a. boiling mixture of one volume of a saturated solution of sulphate of mag¬ 
nesia, and three volumes of water. Boil until effervescence has ceased, con¬ 
stantly stirring with a spatula. Then dilute with boiling water, set aside, 
pour off the supernatant liquor, and wash the precipitate with hot water on a 
linen cloth: afterwards dry it by heat in an iron pot. 

Fig. 104. 


Maniiftid.org of Heavy Carbonate of Magnesia. 

a. Cistern containing tlic solution of the Sulphate e. A hack in which the Carbonate of Magnesia is 

of Magnesia. deposited. 

b. Ditto containing solution of Carbonate of f. Filter (linen cloth supported in a basket, con- 

Sodn. tained in a wooden stand). 

c. Boiler for supplying hot water. g. Iron pot for drying the Carbonate of Mag- 

d. Ditto for the mixed solutions. nesia. 

t 

Mr. Richard Phillips, Jun. 2 gives the following directions for procuring 
the heavy carbonate of magnesia:—Mix a solution of 123 parts of crystallized 
sulphate of magnesia yrith a solution of 144 parts of crystallized carbonate of 
soda, and boil to dryness. Then treat the residue with water until all the 
soluble matter (sulphate of soda) is removed, and dry the residual powder, 

1 Braude, from the Ann. Chim. et de Phys. liv. 312. 

2 PJtarwacenlwal Journal, vol. iii. p. 480, 1844. 
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A heavy carbonate of magnesia has been prepared by Mr. Pattinson, an 
extensive chemical manufacturer of Gateshead, from the magnesian limestone 
of Durham. 1 The limestone is calcined in close iron vessels at a dull red 
heat: by this means the magnesian carbonate only is decomposed, the 
carbonate of lime requiring a higher temperature for its decomposition. The 
calcined mass is next placed in a strong, closed iron vessel along with a large 
quantity of water, and the carbonic acid resulting from the calcination forced 
into it by a powerful pump in the usual manner. By this means the magnesia 
only is dissolved, so long as the magnesia is in excess. The saturated solution, 
containing fifteen grains in the lluid-ounce, is drawn off and boiled down, by 
which carbonic acid is set free, and a heavy carbonate of magnesia obtained. 
It has been analyzed by Mr. Downes, 2 who finds it to be completely free from 
lime, and to be identical in composition with the common carbonate of mag¬ 
nesia of the shops. 

A heunj and gritty carbonate of magnesia is prepared by separately 
dissolving twelve parts of sulphate of magnesia and thirteen parts of crystallized 
carbonate of soda in as small a quantity of water as possible, mixing the hot 
solutions, and washing the precipitate. 

When cold solutions of sulphate of magnesia and carbonate of soda are 
mixed, and no heat is employed, the product is apt to be gritty; that, is, 
crystalline. According to Professor Graham, 3 carbonate of scuta is not so 
suitable as carbonate of potash for precipitating magnesia, “as a portion of 
it is apt to go down in combination with the magnesian carbonate; but it 
may be used provided the quantity applied be less than is required to decom¬ 
pose the whole magnesian salt in solution." 

Theory.—B y the mutual reaction of solutions of sulphate of magnesia and 
carbonate of soda., we ought apparently to obtain, by double decomposition, 
sulphate of soda and carbonate of magnesia (MgO,S0 3 -f NaO,C0 2 = 
MgO,C0 2 -fNa0,S0 3 ). 

Materials. Composition. Products. 

1 eq. Sulphate Magnesia.. 60 Acid 1 “»• So,la . 71 

1 cq. Carbonate Soda- 53 ^ l eq. Carbonic Acid 22 _ 1 cq. Carbonate Magnesia 42 

113 1)3 113 

It appears, however, that the water decomposes the neutral carbonate of 
magnesia, and resolves it into a subcarbonate, which is precipitated, and the 
bicarbonate which remains in solution : by ebullition the latter is decomposed, 
part of its carbonic acid expelled, and a subcarbouate*preeipitatcd. 

Three circumstances influence the quality of magnesia, alba (hydrated subcarbonatc of 
magnesia), viz. the proportions of the ingredients, the degree of dilution of the solutions, 
and their temperature. If excess of carbonate of soda bo employed, the precipitate, which 
18 dense, retains a portion of this salt: if, on the oilier hand, cxecss of sulphate, or muriate 
ol magnesia be employed, the product, says L. Ginelin, is light, and contains some sul¬ 
phuric or hydrochloric acid. The Lorflon and Edinburgh College use a very slight excess 
01 sulphate of magnesia. Durand employs a slight excess of carbonate of soda. The 
wore dilute the solutions the lighter the precipitate. At Apothecaries’ Hall, strong solu- 
t'ons arc employed, and the product is heavy. The effect ot ebullition in decomposing the 
bicarbonate of magnesia has been above explained. The precipitate obtained in the cold 
18 the lightest. • -* 

1 Mr. Morson, in the Pharmaceutical Journal, vol. iii. f. 4:i4, fStt. 

2 Pharmaceutical Journal, vol. iii. p. 478, 1844. 

3 Elements of Chemistry , p. 505. 





6] 2 INORGANIC BODIES. —Hydrated Subcarbonate or Magnesia. 


Properties. —Carbonate of magnesia, as usually met with, is in the form 
of a white, inodorous, and almost tasteless powder. The common or light 
variety occurs in commerce as a very fine light powder, of which 48 grains 
lightly fill an ounce measure. 1 It is also met with in large rectangular masses 
with levelled edges, or in smaller cubical cakes (carbonate of magnesia in 
squares). The light powder mixes imperfectly with water. Its taste, in a 
copious draught, is somewhat disagreeable, owing probably to its having been 
imperfectly washed. The heavy carbonate is, as its name indicates, of greater 
specific gravity than the light. 160 grains of it lightly fill an ounce measure; 
so that it would appear to occupy only about J of the space occupied by the 
light carbonate. It is tasteless, or nearly so. Both kinds mixed with water 
have a feebly alkaline reaction on test paper. Carbonate of magnesia is nearly 
insoluble in water : it readily dissolves in carbonic acid water. 

All the specimens of light carbonate magnesia (including the magnesia in 
squares) which I have met with present some traces of crystalline texture 
when examined by the microscope. They usually consist of an amorphous 
powder more or less intermixed with slender prisms, which appear as if they 
were eroded or efflorescent (see fig. 106). These crystals resemble in shape 
those of the neutral carbonate of magnesia deposited from Dinneford's car¬ 
bonated magnesia water (see fig. 108, p. 614). 

The hear// carbonate of magnesia is a granular substance, and contains no 
traces of the prismatic crystals observed in the light carbonate. When sub¬ 
mitted to microscopic investigation it is seen to consist of granules of various 
sizes: the larger ones arc highly refracting, globular, and composed of con¬ 
centric layers of a radiated structure (see fig. .106). When examined by the 
polarising microscope, they arc found to possess a doubly refracting structure; 
and like the globules of carbonate of lime deposited from the urine of horses 2 
and bullocks, 3 show the black cross (see fig. 107). When placed over a 
plate of selenite, and examined by polarised light, the quarters or spaces be¬ 
tween the arms of the cross are coloured: those next to each other show 
complementary tints,—the alternate ones, the same tints. Thus, if the first 
quarter be green, the third will be green also; but the second and fourth 
will be red. 


Fig. 105. 


Fig. 106. 


Fig. 107. 




Microscopic Appearance of 
Heavy Carbonate of Mag¬ 
nesia when vietced by Pola¬ 
rized Tight. 


1 tfest, Lamp. Med. Gas. vol. ix. p. :!56. 

2 Dr. G. Bird, Urinary Deposits, p. 211, 1844. 

Mr. A. S. Taylor, Land. Med. Gas. Sept. 15th, 1848. 
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Composition; Pukity; Physiological Effects; Uses. 

Characteristics. —It is distinguished from caustic or calcined magnesia by 
the ell'ervescence which takes place on the addition of a dilute mineral acid. 
Its other characteristics are the same as for the latter substance (see 
ante, p. 606). 

Composition. —The following is the composition of carbonate of magnesia 
of the shops :— 








Fownes. 




At. 

Eq. 

Per 

Phil- 

Eight of 

Heavy 

Heavy. 


Her- 


Wt. 

Cent. 

lips. 

com¬ 

merce. 

of com¬ 
merce. 

son’B. 

zelius. 

Magnesia .... 

Carbonic Acid.. . . 

5 

100 

41*3 

40-8 

42-8 

41-2 

41-2 

41*6 

44-75 

4 

88 

36*3 

36*0 

36*0 

3f)'4 

35-6 

36-0 

3577 

Water . 

6 

54 

22*4 

232 

21-2 

22-4 

23 2 

224 

1948 

Mfign.nl bo, or Magn. Carbonos, Pli.L. 

1 

242 

100-0 

100-0 

100-0 

ioo-o 

100-0 

1000 

100 00 


Several reasons have led chemists to reject the idea of this compound being 
an ordinary subsalt. 1 

Mr. Phillips 2 (with whom Mr. Fownes concurs) considers it to be probably 
a compound of 

Atom. Eq. Wt. Per Cent. 

Bihydratcd Magnesia . I . -!8 . 15'7 

Hydrated Carbonate of Magnesia. 4 . 204 . 84'3 

Carbonate Magnesia, Eh. L . 1 . 242 . 100 0 

Pukity. —Carbonate of magnesia should be perfectly white and tasteless. 
The water in which it has been boiled should have no alkaline reaction on 
turmeric paper, nor throw down any thing on the addition of chloride of 
barium or nitrate of silver; by which the absence of alkaline carbonates, 
sulphates, and chlorides, is proved. Dissolved in dilute acetic acid, the soluble 
oxalates and carbonates should occasion no precipitate, by which the non¬ 
existence of any calcareous salt is shown. 3 

The water iu which it is boiled does not alter the colour of turmeric; chloride of barium 
or nitrate of silver, added to the water, does not precipitate any tiling. One hundred 
parts dissolved in dilute sulphuric ueid lose 30'0 parts ill weight. Wlieu the effervescence 
has ceased, bicarbonate of potash does uot precipitate anything from this soluiion.— 
I'll. Loud. 

“When dissolved in an excess of muriatic acid, mi excess of ammonia occasions only a 
scanty precipitate of alumina; and the filtered fluid is uot precipitated by oxalate of 
ammonia .”—PL Ed. 

Physiological Effects. —The effects of carbonate of magnesia are nearly 
the same as those of pure magnesia. Its local operation must be somewhat 
milder than that of the latter, but the difference is hardly perceptible in 
practice. As the carbonate effervesces with acids, it is more apt to create 
flatulence when swallowed. § 

Uses. —The uses of the carbonate are the same as those of calcined mag¬ 
nesia ; except where the object is to neutralize acid in the alimentary canal 
(as in cardialgia, and in poisoning by the mineral acids^ when the latter pre- 

• 1 Vide Berzelius, Traile de (Mm. vi. 101. * 

* *b&n#lation of the Pharmacopoeia, 4th edit. # 

A white light siliceous powder, containing animalcules, waft imported a few years ago from New 
"ealaud under the name of magnesia. It contained several species of gaillioneUa and navicula 
{Pharmaceutical Journal, vol. v. p. 72, 1846). 
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paration is to be preferred on account of its not effervescing with acids, and 
thereby not causing flatulency. It is employed in the preparation of medicated 
waters (see ante, p. 281). 

Administration. —The dose of carbonate of magnesia as a purgative is 
from ten grains to a drachm; as an antacid, from five grains to a scruple. 

TROCHISCI MAGNESIJE, E.; Magnesia Lozenges. (Carbonate of Mag¬ 
nesia, 3vj.; Pure Sugar, 3iij.; Nutmeg, 9j. Pulverize them, and, with 
mucilage of Tragacanth, beat them into a proper mass for making lozenges.) 
—Employed to counteract acidity of stomach. 

2. Magnesise Bicarbonas.—Bicarbonate of Magnesia. 

Formula MgO,2C(X Equivalent Weight 64. 

This salt, has hitherto been obtained in solution only. It is obtained by dissolving the 
carbonate of magnesia {magnesia alba) in water by the aid of carbonic acid. The solution 
thus obiaincd is known by various names: such as aqua: magnesia .? bicarbonalis, carbonated 
magnesia water, derated magnesia water , solution of magnesia, condensed solution of magnesia, 
and. fluid magnesia. It. has a bitterish taste and an alkaline reaction. 

'The late Mr. Pinncford informed me that he prepared his fluid magnesia as follows :— 
Howard’s heavy carbonate of magnesia and distilled water, in the proportion of 171 grs. 
of the former to fgj. of the latter, arc introduced into a cylindrical tinned copper vessel, 
and carbonic acid (generated by the action of sulphuric acid on whiting) is forced into it, 
by means of steam power, for five hours and a half, during the whole of winch time the 
cylinder is kept revolving. The liquid, which is then perfectly clear and transparent, is 
drawn off, and preserved m cylindrical zinc canisters, each closed by a cork covered by a lid. 

Dry heavy carbonate of magnesia is less readily dissolved than the moist and recently- 
precipitated carbonate. 

When the solution of bicarbonate of magnesia is 
Fig. 108. exposed for some time to the air, half the carbonic acid 

escapes, and prismatic crystals of the hydrated neutral 
carbonate of magnesia arc deposited (fig. 108). Their 
formula, according to Berzelius, is MgO.CO^SHO; but, 
according to Dr. Davy,’ 11 (Mg(),C0 2 ),4H0. Fritsche 
(Poggend. Ann. xxxvii. p. 304, 183G,) says that two 
classes of crystals are deposited: one small and acicular 
in tufts, and composed of MgO,CO ’,3MO; another in 
tables, and composed of Mg0,C0 2 ,5H0. 

Sir James Murray’s solution is said to contain thirteen 
grains of carbonate of magnesia to the fluid-ounce. 3 

An extemporaneous solution of bicarbonate of mag¬ 
nesia may be obtained by pouring the ordinary bottle 
soda-water (carbonic acid water), over some common 
Crystals of the Hydrated Nektral light carbonate of magnesia contained in a tumbler. 

Carbonate of Magnesia depo- Another mode of preparing it is by dissolving sulphate 

sitedfrom Dinneford'sSohdiun. of magnesia and bicarbonate of soda, or bicarbonate of 

potash, in water. The relative proportions to be used 
are one equivalent or 123 parts of crystallized sulphate of magnesia, and one equivalent 
or 100 parts of bicarbonate of potash, or one equivalent or 84 parts of bicarbonate 
of soda. The solution contains, besides bicarbonate of magnesia, sulphate of either 
potash or soda. Some of the commercial solution of magnesia is prepared in this 
way. In one case Mr. Redwood found that there were only 4 grs. of the hydrated 
carbonate of magnesia of commerce in f Jj. of the solution, which contained at the same 
time sulphate of soda and “a small quantity of sulphate of potash. By dissolving 14 grs. 
crystallized sulphate of magnesia, 7 grs. of b’carbonate of soda, ana 2| grs. of crystal¬ 
lized bicarbonate of potash in an ounce of distilled water, a similar solution might be formed. 

Load. and Edinb. Phil. Mag. vol. xrii. p. 346, 1840. 

Pharmaceutical Journal, vol. v, p. 507, 1846. 
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'The presence of sulphuric acid in solution may he detected by the chloride of barium (see 
ante, p. 355). If the solution be evaporated to dryness, and calcined for about ten 
minutes, the residue ought to be pure magnesia, every live grains of which are equal to 
twelve grains of the hydrated carbonate (magnesia alba) of commerce: if it be treated 
with distilled water any soluble salts present will be dissolved. 

Solution of bicarbonate of magnesia is a very agreeable and effective method of admi¬ 
nistering carbonate of magnesia. It. is antacid and mildly laxative. It is employed in 
dyspepsia, acidity of stomach, and in the uric acid diathesis. Dose l’5ss. to f^iss. Ihrice 
or more daily. It may be used in the preparation of effervescing citrate oi magnesia 
(sec p. 019). 


84. MAGNESLffi SULPHAS. SULPHATE OF MAGNESIA. 

Formula MgO,S0 3 . Equivalent Wright 00. 

History. —This salt, was originally procured from the Epsom waters by 
Dr. Grew. 4 It lias had a variety of names; such as Epsom or the hitter 
purging salt, sal aug/icum, sal seidhlzense, sal catharticum, and nil no¬ 
tated magnesia. At the Lymington salt works it is called physical mil, to 
distinguish it from common salt. 

Natural History.— It is a constituent of sea and many mineral waters 
(see sea water, p. 296; and hitler purging waters, p. 601) : it occurs as 
nil efflorescence on other minerals, forming the hair sail of mineralogists; 
and with sulphate, of soda and a little chloride of magnesium, constitutes 
missile. 

Preparation. —The two great sources of the sulphate of magnesia of 
English commerce are dolomite and bittern. 

(i. From Dolomite.— Dolomite, or magnesian limestone, is a mixture or 
combination of the carbonates of magnesia and lime. It crystallizes in 
rhombohedrons. It occurs in enormous quantities in various counties of 
England (as those of Somerset, York, and Nottingham), and is employed for 
building: York Minster and Westminster Hall are built of it. 

Various methods of manufact uring sulphate of magnesia from dolomite have 
been proposed and practised. One method is to heat this mineral wit h dilute 
sulphuric acid : carbonic acid escapes, and a residue composed of sulphate of 
magnesia and sulphate of lime is obtained. These two sails are separated 
from each other by crystallization. 

In 1816, Dr. William Henry, of Manchester, 1 2 took out a patent for the 
following process :—Calcine magnesian limestone so as to expel the carbonic 
acid; then convert the caustic lime and magnesia into hydrates by moistening 
them with water. Afterwards add a sufficient quantity of hydrochloric (or 
nitric or acetic) acid (or chlorine) to dissolve the lime, but not the magnesia, 
which, after being washed, is converted into sulphate by sulphuric acid (or, 
where the cost of this is objectionable, by sulphate of iron, which is easily de¬ 
composed by magnesia). Or the mixed hydrates of lime and magnesia are to 
be added to bittern: chloride t>f calcium is formed in solution, while two 
portions of magnesia (one from the bittern, the other from the magnesian 
lime) are left unacted on. Or hydrochlorate of ammonia may be used 
instead of bittern: by the reaction of this on the ljydrated magnesian lime, 
chloride of calcium and caustic a*nmonia remain in solution, while magaesia 

1 A Treatise of the Nature and Use of the Bit Hr Purging Salt, Loud. 1G‘J7. 

2 Repert. of Arts, vol. xxx. p. 142, 2d Scr. 
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is left undissolved: the ammonia is separated from the decanted liquor by 
distillation. 

Carbonate of ammonia has also been employed to separate lime from mag. 
nesia: carbonate of lime is precipitated, and the magnesia remains in solution, 
from which it may be easily separated by ebullition. 1 2 

/3. From Bittern. — Bittern, or the Utter liquor, is the Tesidual liquor of 
sea-water, from*which common salt (chloride of sodium) has been separated 
(see ante, p. 550). At Lymington, in Hampshire, sulphate of magnesia (or, 
as it is there called, •physical salt) is manufactured from bittern during the 
winter season. The liquor is boiled for some hours in the pans used during 
the summer for the preparation of common salt. During the ebullition, some 
common salt is deposited. The lighter impurities are removed by skimming, 
and the concentrated solution is removed into wooden coolers, where, in 24 hours, 
one-eighth part of crystals of sulphate, called single Epsom salts, or simply 
singles, are deposited. These are drained, dissolved, and re-crystallized: they 
are then denominated double Epsom salts, or simply doubles. Eour or five 
tons of sulphate are obtained from brine which has yielded 100 tons of common 
salt and 1 ton of cat salt (see ante, p. 550). 3 No sulphuric acid is 
employed in the process at Lymington; but if this acid be added to the 
residual liquor, a further quantity of sulphate may be obtained by the decom¬ 
position of the chloride of magnesium. 

At Monte della Guardia, near Genoa, sulphate of magnesia is manufactured from 
schistose minerals, containing sulphur, magnesia, copper, and iron. After being roasted, 
and moistened to convert them into sulphates, they are lixiviated, and the solution is 
deprived, first, of copper by refuse iron, and afterwards of iron by lime. 3 

In Bohemia, sulphate of magnesia is procured, by evaporation, from the waters of 
Seidlitz and Saidschiitz. Hermann 4 * extracts it from liquids containing chloride of 
magnesium, by means of sulphate of soda. 

At Baltimore, sulphate of magnesia is procured from the siliceous hydrate of magnesia 
or marmolite, by reducing the mineral to powder, saturating with sulphuric acid, and 
calcining the dried mass to poroxidize the iron. It is then re-dissolved in water (from 
which solution the remaining iron is separated by sulphurct of lime), and crystallized. 
By a second crystallization it is obtained nearly pure. 6 

Properties. —The sulphate usu¬ 
ally met with in the shops is in 
small acicular crystals. By solution 
and re-crystallization, we readily ob¬ 
tain tolerably large four-sided rhom¬ 
bic prisms, with reversed diedral 
summits, or four-sided pyramids: 
the crystals belong to the right 
prismatic system. Both large and 
small crystals are colourless, trans¬ 
parent, and odourless, but have an 
extiVmely bitter taste. When heat¬ 
ed, they undergo the watery fusion, 
then give out their water of crystal- 


Fig. 109. Fig. 110. 



reversed summits. 


1 Journal of Science, iii. 217; vi. 313; ix. 177. 

2 Henry, Phil. Trans. Cor 1810. 

3 IV- Holland, Phil. Trans. 1816, p. 294. 

4 VoggeudorfTs Annalen, xi. 249. 

" D. B. Smith, in the Dispensatory of the U. S. of America. 
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lization, become anhydrous, and at a high temperature undergo the igneous 
fusion, and run into a white enamel, but without suffering decomposition. 
Exposed to the air, they very slowly and slightly effloresce. They dissolve 
in their own weight of water at 60°, and in three-fourths of their weight of 
boiling water. They are insoluble in alcohol. 

Characteristics. —Sulphate of magnesia is known to contain sulphuric 
acid by the tests for the sulphates already mentioned (see ante, p. 355). 
The nature of its base is shown by the tests for magnesia before described 
(see ante, p. 606). 

Composition. —The following is the composition of ordinary crystallized 
sulphate of magnesia of the shops :— 



Atoms. 

Eq. Wt. 

Per Cent. 

Gay-Lussac. 

Wenzel. 

Magnesia .. 

. 1 ... 

... 20 .... 

.. 10-20 ... 

.... 10-04 . 

. 16-86 

Sulphuric Acid . 

. 1 .... 

... 40 .... 

.. 32-52 ... 

... 32-53 . 

. 30-64 

Water . 

. 7 ... 

... 03 .... 

.. 51-22 ... 

... 61-43 . 

. 52-50 

Crystallized Sulphate of Magnesia 1 ... 

... 123 .... 

... 10000 ... 

.... 100-00 . 

. 100-00 


Purity.— The sulphate of magnesia met with in the shops is usually suffi¬ 
ciently pure for all medicinal and pharmaceutical purposes. It should be 
colourless, and its dilute solution should undergo no change when mixed with 
ferrocyanides or hydrosulphurets. When obtained from bittern it is some¬ 
times contaminated with chloride of magnesium, which, by its affinity for 
water, keeps the sulphate in a damp state. By digestion in alcohol the 
chloride is dissolved; and, by evaporation, the spirituous solution may be 
obtained in the solid state. It is said that the sulphate of magnesia of the 
shops is generally adulterated with sulphate of soda. 1 There are several 
methods of detecting the fraud: the sophisticated salt would effloresce more 
rapidly than the pure salt, and would communicate a yellow tinge to the 
flame of alcohol. Boiled with caustic lime and water, all the magnesian 
sulphate would be decomposed, and the liquor being filtered (to separate the 
precipitated magnesia and sulphate of lime) would yield, on evaporation, 
sulphate of soda. If shaken in the cold with carbonate of baryta, a solution 
of carbonate of soda would be obtained, easily recognised by its alkaline 
properties. One hundred grains of pure crystallized sulphate of magnesia 
should yield 161- grs. of calcined magnesia. 

Very readily dissolved by water. Sulphuric acid dropped into the solution docs not 
expel any hydrochloric acicf. 100 grs. dissolved in water, and mixed with a boiling solu¬ 
tion of carbonate of soda, yield 34 grains of carbonate of magnesia when dried. PA. Loud. 

The evolution of hydrochloric acid gas would be to proof of the presence of 
a chloride. Tf less than 34 grs. of carbonate of magnesia be obtained, the 
presence of sulphate of soda may be suspected. 

“ Ten grains dissolved in a fluidounce of water, and treated with a solution of carbonate 
of ammonia, are not entirely precipitated by 280 minims of solution of phosphate of soda.” 
PA. Ed. f 

Physiological Effects. —In moderate doses sulphate of magnesia is a 
mild and perfectly safe antiphlogistic purgative, which promotes the secretion 
as well as the peristaltic motion of the alimentary canal. It is very similar in 
its operation to sulphate of soda, »than which it is less likely to nauseatOj»or 
otherwise disorder the digestive functions, wdiile it acts # somewhat more 

Pharmaceutical Journal, vol. iii. p. 481,1844. 
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speedily on the bowels. It does not occasion nausea and griping, like some 
of the vegetable purgatives, nor has it any tendency to create febrile disorder 
or inflammatory symptoms; but, on the other hand, has a refrigerant influence : 
hence it is commonly termed a cooling powder. In small doses, largely diluted 
with aqueous fluids, it becomes absorbed, and slightly promotes the action 
of other cmunctorics : thus, if the skin be kept cool, and moderate exercise 
be conjoined, it acts ns a diuretic. Dr. Christison 1 mentions a case of 
supposed poisoning, in u boy of ten years .old, by two ounces of Epsom salts. 
The symptoms were staggering, imperceptible pulse, slow and difficult 
breathing, extreme debility, and death within ten minutes, without vomiting. 
More recently, on old man, a confirmed drunkard, was poisoned by drinking 
several pints of beer drugged with sulphate of magnesia. He was seized with 
violent purging, and died within forty-eight hours. The quantity taken was 
not ascertained, but there is reason to believe that the dose was large. 2 

Uses.— On account of the mildness and safety of its operation, its ready 
solubility, and its cheapness, sulphate of magnesia is by far t he most commonly 
employed purgative, both by the public and the profession 3 The only objec¬ 
tion to its use is its bitter and unpleasant taste. To state all the cases in 
which it is administered, would be to enumerate nearly the whole catalogue 
of known diseases. It must, therefore, be sufficient to mention, that it is 
excellently well adapted as a purgative for febrile and inflammatory diseases, 
obstinate constipation, ileus, lead colic, even incarcerated hernia, narcotic 
poisoning, &c. It may be used as an antidote in poisoning by the salts of 
lead and baryta. 

Administration. —As a purgative it is usually administered in doses of 
from half an ounce to an ounce and a half; but if taken in the morning fast¬ 
ing, a smaller dose will suffice. In delicate females, a drachm, or even less, 
will usually produce the desired (‘fleet. Some carminative or aromatic (as 
peppermint water or tincture of ginger) is frequently conjoined, to obviate 
flatulency. In febrile and inflammatory diseases the solution may be acidu¬ 
lated with dilute sulphuric acid with great, advantage ; or the sulphate may be 
dissolved in the compound infusion of roses. It is frequently used as an 
adjunct to the compound infusion of senna, whose purgative effect it promotes, 
but whose griping tendency it is said to check. In dyspeptic cases, accom¬ 
panied with constipation, it is conjoined with bitter infusions (as of quassia, 
gentian, calumba, &c.) As a purgative enema, an ounce or more of it may 
be added to the ordinary clyster (see ante, p. 554). 

The bitter purt/ing mline waters (see ante, p. 601) owe their activity 
chiefly to sulphate of magnesia. 

PlILVIS SALIM'S COMPOSITES, E.; Compound Haline Powder. (Take 
of Pure Muriate of Soda, and Sulphate of Magnesia [of each], 3iv.; Sulphate 
of Potash, §iij. Dry the salts separately with a gentle heat, and pulverize 
each, then triturate them well together, and preserve the mixture in well- 

1 Treatise on Poisons, 3d edit. p. 603. 

2 A. S. Taylor, On Poisons, p. 3. 

3 Sulphate of magnesia is extensively used in the diseases of cattle. In a letter which I received 
from the late Mr. Youatt, Veterinary Surgeon to the Zoological Gardens, he says—“ For cattle we 
nsSthc sulphate of magnesia or soda. The former preferable, on account of its easier solution. 
I purge the larger elephant, whenever I please, by giving him a drachm of calomel at night, aud a 
pound and a half of Epsom sifits in the Yaoruiug.” 




Citrate of Magnesia; Tartrate of Magnesia. 019 

closed vessels).—A mild, cooling, saline aperient. May be employed in 
habitual constipation. Dose, 5ij. or 5iij- It may be taken dissolved in half 
a pint of plain water, or in bottled soda water (carbonic acid water). 


85. Magnesite Citras.—Citrate of Magnesia. 

Formula 3Mg0,C‘ 2 H c 0 1 ',H0; or 3MgO,Ci,UO. Equivalent Weight 234. 

Citrate of magnesia may be prepared by saturating a solution of citric acid with cither 
magnesia or its carbonate. Provided the ingredients be pure, 1 equivalent or 201 grs. of 
crystallized citric acid should saturate 3 equivalents or 00 grs. of calcined magnesia, or 
145‘2 grs. of the carbonate of magnesia of the shops. 1 find that i)j. of the crystallized 
acid of commerce saturates about 14 grs. of either light or heavy carbonate of magnesia. 
If a somewhat concentrated solution of the acid bo saturated with magnesia, the liquor 
becomes a hard solid, owing to the union of the salt with the water. Another mode of 
preparing citrate of magnesia is by double decomposition from sulphate of magnesia and 
citrate of soda. 

Neutral citrate of magnesia is a white, pulverulent, insipid salt, soft to the touch, 
heavier than magnesia, and, when aided by the addition of a slight excess of the acid, 
soluble in water. This solution has an acid taste, and is devoid of that unpleasant bitter 
flavour which usually characterizes the magnesian salts. According to ltoge Dela- 
barre, 1 the composition of this crystallized salt is as follows:— 


A lotus. 

E,j. Wt. 

Per Cent . 


.. 1 . 

. 105 . 

. 50-926 

Magnesia . 

.. 3 . 

. 00 . 

. 18-518 

Constitutional Water. 

.. 1 . 

. 9 . 

. 2-777 

Water ot' Crystallization . 

..10 . 

. 90 . 

. 27-777 

Crystallized Citrate of Magnesia. 

.. 1 . 

. 324 . 

. 100-000 


Citrate of magnesia is a mild and agreeable aperient, its superiority over other saline 
purgatives consists in its being devoid of any unpleasant flavour. Although weight for 
weight it contains rather more magnesia than the sulphate of magnesia, its operatibn is 
milder. The dose of it as a purgative is from Jviij. to Jx. for adults. 

A solution of this stilt in water, acidulated with citric acid and flavoured with synip of 
orange peel, forms what, has been called magnesian lemonade. If taken in the effervescing 
stat e it constitutes effervescing magnesian lemonade. 

Pour dracluns of crystallized citric acid, mid tlwee and a half drachms of the common 
carbonate of magnesia dissolved in a sufficiency of water, yield rather more than an ounce 
of solid citrate of magnesia. 

1. Liquor Magnesias Oitratis : Solution of Citrate of Magnesia;; Magnesian 
lemonade. Take of Citric Acid, 5»s.; Carbonate of Magnesia, 3)j.; Syrup of Orange Peel, 
0 >j •; Distilled Water, gij.—These proportions of acid and magnesia are equal to about 
•J4i grs. of crystallized citrate of magnesia and a slight excess of acid. The carbonate of 
magnesia dissolves slowly in the solution of citric acid. 

2. Lmuou Magnesias Citratis Eh’brvescens; Effervescing Solution of Citrate of 
Magnesia ; Effervescing Magnesian Lemonade. Take of Citric Acid, 5»s.; Distilled Water, 
3 j.; Synip of Orange Peel,' 5ij. Mix.—To be taken with i'Jx. of Dinneford’s solution of 
bicarbonate of magnesia in a state of effervescence. This forms a very agreeable effervescing 
draught. 


9 

86. Magnesite Tartras. Tartrate of Magnesia. 

Formula 2MgO,C 8 IPO“ or 2MgO,T. Equivalent Weight 172. 

Magnesia Tarlarica .—Obtained by*aturatiiig a solution of tartaric acid with magnesia or 
its carbonate, and evaporating the solution to uryncss in the water bath. The crystals of 


1 Pharmaceutical Journal, vol. vii. p. 17, 1S47. 
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tartrate of magnesia consist of 2MgO,T,8IIO. This salt has been used by Itademacher 
in painful chronic maladies of the spleen —Dose, from 9j. to 3j., or more. 

Moxon’s Aperient Effervescing Magnesia, contains tartrate of magnesia in an 
effervescent form, along with tartrate of soda and potash aud sulphate of magnesia. It 
has enjoyed considerable reputation from its peculiar gratefulness to a fastidious stomach, 
as a remedy in indigestion, heart-bum, nausea, &c. The following is Mr. E. Durand’s 1 * 
imitation of it,;—Take of Ciffbonato of Magnesia, one part; Sulphate of Magnesia, 
Bicarbonate of Soda, Tartrate of Soda and i’otash, Tartaric Acid, of each two parts. 

These ingredients must be perfectly dried by expelling the water of crystallization, 
then reduced to powder, and finally mixed together. Inclose in dry bottles, with good 
corks adapted to them, and seal with wax. If there be the least moisture contained in 
the mixture, carbonic acid will lie generated, aud bursting of the bottles will follow.— 
Dose, a tea-spoonful in half a tumbler of water, drunk in a state of effervescence. 11 


Order XVII. COMPOUNDS OF ALUMINUM. 


Aluminum, Aluminium, or Alumium, (A1=11) is tlic metallic basis of 
the earth alumina. 


87. Alumina.—Alumina. 

Formula Al-’O 3 . Equivalent Weight 52. 

Oxide of Aluminum ; Sesquioxide of Aluminum; Argilla, Argil, or Clay-earth ; Terra 
aluminosa or aluminous earth. Occurs native as the sapphire, oriental ruin/, oriental topaz, 
and corundum. Alumina in the free or uncombincd state is not used in medicine. In 
the hydrated form as well as in an impure state (mixed with silica, Ac.) it has been 
employed medicinally. 

I. Alumina! Hydkas. Hydrate. of Alumina. Obtained by precipitation from alum. 
Add to a solution of alum an excess of a solution of carbonate of potash: wash the pre¬ 
cipitate repeatedly on a filter. In this state it is not absolutely pure, being admixed with 
a little potash ana sulphuric acid; but it is sufficiently pure for medicinal employment, ns 
the small quantity of impurity docs not interfere with its therapeutical uses. If it he 
required quite pure, it should bo redissolved in diluted hydrochloric acid, and thrown 
down again by a solution of caustic ammonia. The precipitate should hi; collected and 
washed on a filter, and then pressed aud dried between bibulous paper. If the precipitated 
hydrate be dried at a temperature of between 70” and 80° it contains above 58 per cent, 
of water, and is an octohydrale of alumina, Al-0 3 ,81 10 ; if it be dried at 212° it becomes a 
terhydrate, ABO 3 ,3110. Hydrate of alumina is white and tasteless; it is insoluble in 
water, but is soluble in most acid liquids. 

Hydrate of alumina dissolves in the aeid gastric liquor, forming aluminous saline solu¬ 
tion, which is astringent, aud acts mildly as a chemical agent on the ardmal tissues like 
alum. In the intestinal canal the aluminous salts, meeting with alkaline juices, suffer 
decomposition, and are converted into insoluble subsalts; which, according to Mialhe, 3 
act chemico-meebanically, arid close the excreting pores. Gradually, however, these sub- 
salts are deprived of their aeid constituent, and the alumina dissolves in the alkaline 
liquid. The alkaline aluminate thus formed is perhaps in part rejected from the bowels, 
and in part absorbed into the blood. 

Hydrate of alumina has been employed, as an antacid and astringent, in acidity of 
stomach, in diarrhoea, dysentery and cholera. Eicinui 1 considered it superion to other 
absorbents, (as the alkalies, chalk, and magnesia), because the salts which it forms, by 
union with the acids of the gastric and intestinal juices, are astringent; whereas the 


1 Suit, and For. Med. Rev. vol. vii. p. 570, 1839. 

3 American Journal of Pharmacy, Jau. 1838. 

3 Trade de VArt de. Pcnnulert 1845. » 

* ZeiUchrift f. Natur u. lleilk. d. Eresdener Professoren, Bd. i. II. i. S. 82 (quoted by Richter, 
Amf. Arsneimittellehre, 13d. iii. S. 603). 
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others are mostly laxative. It seems well adapted for the vomiting and diarrhoea of 
infancy, as these maladies arc frequently or usually accompanied by preternatural acidity. 
Seiler, 1 Weese, 2 Neumann, 3 and Burr, 4 have spoken in high terms of its efficacy in those 
cases. 

It has also been employed as a topical remedy in catarrhal affections of the conjunctiva. 6 

The dose of it for children is from 3 to 10 grs. A young child should take from Jss. 
to 5j. in 24 hours : older children from 5j- to 5'j- It should be administered suspended 
in water, or in an emulsion, by sugar or gum. 

2. Terra; Alijminosa:.— From the most ancient times various aluminous earths have 
been employed in medicine. They consist chiefly of silica and alumina usually more or 
less coloured by iron; their medicinal properties being for the most part due to alumina. 
They were employed principally as astringents in alvinc fluxes. Dale 6 has given a very 
complete notice of them. He arranges them under two heads, holes ( boll) aud clays 
(arydice). The marls (margat vcl Mm) arc intermediate between clay and chalk. 

The only substance of this kind now professed to be kept in the shops is red Armenian 
hole , (bolus armena rubra) or, as it is commonly called, hole armeniack. It is found in 
Armenia (whence its name), as well as in various parts of Europe. According to 
Bcrgmann, it consists of silica 47, alumina 19, magnesia (i'2, lime 5'4, iron 5'4, and 
wafer 7'5. But the substance usually sold as red Armenian bole is an artificial mixture 
prepared by grinding together, in a mill, pipe day and Venetian red (red oxide of iron), and 
afterwards levigating the mixture. Its principal use is as a tooth powder. 

hmnian. earth, or the earth of lemuos (terra Lrmnia) is dug up at Lemnos once a year 
(on the 15tli of August), in the presence of the clergy and magistrates of the island, after 
the reading of prayers. 7 It is iormed into flat cylindrical discs, which are stamped and 
sold as sealed earth or terra sigiltata. According to Klaproth, it consists of silica 66, 
alumina TJ'5, magntsia 0'25, lime 0’25, natron 3'5, oxide of iron 6, and water 8'5. Galen 
went 1o Lemnos on purpose to examine this earth. 

Fader's earth (mentis vcl terra fullonica ; the ere)a cimolia of Pliny) is dug in Buck¬ 
inghamshire, Surrey, and Hiunpshirc. According to Klaproth, that obtained at Beigatc 
consists of silica 53, alumina 10, magnesia L25, lintel l'50, common salt O'10, potash a 
trace, oxide of iron !)'75, and water 24. It is desiccant and astringent. Nurses some¬ 
times apply it to surfaces irritated by acrid discharges, urine, &c. 


88. ALUMEN POTASSICUM. - COMMON OR POTASH 

ALUM. 

Formula K0,S0 3 +A1 ! 0 3 ,3S0 3 + 24110. Equivalent Weight 476. 

History.—A lthough the. term alum (ahnnen of the Homans; armr-tipia 
of the Greeks) occurs in the writings of Herodotus, 8 Hippocrates, 9 Pliny, 10 
Oioscorides, 11 and other ancient writers, yet it is not satisfactorily proved that 
our alum was the substance referred to. On the contrary, the learned 
Beckmann 12 lias asserted that the alum of the Greeks and Romans was sulphate 
of iron, and that the invention of our alum was certainly later than the 12th 

1 Zeitsrhrift f. Nafur it. IJeilk. d. Dresdener Professoren, Ud. i. II, i. S. 82 (quoted by Richter, 
Ausf. Arxneimittellehre, lid. iii. S. 003). 

2 Rust’s Magazin. ltd. ii. S. 247. “ 

3 Bnucrkungen iiher diegebriiuchlkhsten Arzneimiitel. 1840 (quoted by Dunglison , Few Remedies 
Philadelphia, 1843.) 

4 Hufelaqd’s Journal, 1835 (quoteduby Riccke, Die neuerit Arzneimiitel. 2lc Aufl. 1840.) 

" Die neuem Arzneimittel and Arznediereitungsformcn, von Dr. M. Aschenbreuncr, 1848. 

6 Pharmacotogia , 3tia dd. 1737. 

7 Jameson’s Mineralogy , vol. i. p. 408, 2d edit. 1810. 

8 Lib. ii. (Euterpe), cap. 180. 

9 lie Fis/ulis, De TJtceribns, &c. 

10 Hist. Nat. xxxv. 

” Lib. v. cap. 123. 

13 Hist, of Invent, i. 288. 
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century. But Geber, 1 who is supposed to have lived in the 8th century, was 
acquainted with alum, and describes the method of burning it; and it is not, 
I think, improbable that even Pliny 2 was acquainted with it; though he did 
not distinguish it from sulphate of iron. 

Common or potash alum is the alum {alumen , L. E. D.) of commerce and 
pharmacy. It is also called the sulphate of alumina and potash {sulphas 
alumime et pot assn >, L. E. D.), or the aluminous sulphate of potash. 

Natural History. —It is found native in the neighbourhood of volcanoes, 
and constitutes the mineral called native alum. * » 

Preparation. —The method of preparing alum varies somewhat in different 
places. The mineral from which (in this country) it is procured is called 
aluminous slate, aluminous shale, or aluminous schist {schistus aluminaris). 
This substance varies somewhat in its composition in different localities, but 
always contains sulphuret of iron, alumina, carbon, and sometimes a salt of 
potash. In the neighbourhood of Glasgow, there are two alum manufactories 
—one at Ilurlet, the other at Campsie. The most extensive alum manufactory 
in Great Britain is at Ilurlet, near Paisley. Here the aluminous schist lies 
between the stratum of coal and limestone. 3 4 By thft action of the air, it 
undergoes decomposition, and falls down on the floor of the mine. The 
sulphur attracts oxygen, and is converted into sidphuric acid, which combines 
partly with the iron (oxidized by the air), and partly with the alumina. By. 
lixiviation, a solution of the sulphates of iron and alumina is obtained : this is 
evaporated in large brick cisterns, and when sufficiently concentrated, is run 
into coolers, where the sulphate of iron crystallizes, and the sulphate of 
alumina remains in the mother liquors. To these, when heated, sulphate of 
potash or chloride of potassium is added, by which crystals of alum are ob¬ 
tained : these are purified by a second crystallization. The requisite potash 
salt is obtained from various sources; as from kelp, or from soap-boilers 5 
liquors. When chloride of potassium is used, it decomposes the sulphate of 
iron, and yields chloride of iron and sulphate of potash. 

Of late years, sulphate of ammonia, obtained from gas liquor, has been 
employed as a substitute for the sulphate of potash or chloride of potassium. 
In general, the alum made at Ilurlet contains both potash and ammonia. 4 

At Whitby, in Yorkshire, the method of making alum is somewhat different. 
The schist is piled in heaps, and burnt by means of a slow smothered fire. 
The calcined ore is lixiviated, and a salt of potash added to the solution after 
it has deposited sulphates of lime and iron, and earthy matters. 5 

Properties. —Alum crystallizes usually in regular octohedrons, frequently 
with truncated edges and angles, and sometimes in cubes. The ordinary 
alum of the shops consists of large crystalline masses, which do not present 
any regular geometrical form; but, by immersion in water during a few days, 
octahedral and rectangular forms are developed on its surfaces. 8 Alum has an 
astringent and sweetish acid taste: its reaction on vegetable colours is that 


1 Search ; of Perfection, eh. iii.; and Invention of Verily, ch. iv. 

! For farther information, consult Parkcs’ Chemical Essays, i. 025 ; and Thoniscm’s History of 
Chemistry, i, 125. c 

3 JVilliams, Natural History of the Mineral Kingdom^ 2d edit. ii. 315. 

4 i)r. T. Thomson, in Athcnmm for 1840, p. 771. 

6 Winter, in Nicholyjns Journal, vol. xxv. 

8 Daniell, Quarterly Journal, i. 24. 
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of an acid. Its sp. gr. is 1‘724. By exposure to the air, it 
slowly and slightly effloresces. Its transcalent or diathermanous 
power is very slight (sec ante, p. 9). When heated, alum 
undergoes the watery fusion, swells up, gives out its water of 
crystallization, and becomes a white, spongy mass, called 
dried alum. When submitted to a very strong heat, a 
portion of the acid is expelled, and escapes, partly as sul¬ 
phuric acid, partly in the form of oxygen and sulphurous 
acid, and the residue consists of alumina and sulphate of 
potash: the acid liquor obtained by heating alum was formerly 
termed spirit of alum. When alum is calcined with char¬ 
coal or some carbonaceous substance, as sugar, we obtain a spontaneously- 
inflammable substance called Homberf s pyrophorus, composed of sulphur, 
potassium, aluminum or alumina, and charcoal. 

Alum dissolves in 18 times its weight of cold, and less than its own weight 
of boiling water. 

Under the name of rock or rock alum ( alnmen rupeum), there is sold in 
commerce a factitious article consisting of crystalline fragments of alum, not 
larger than almonds, coloured with Venetian red or Armenian bole. It is an 
obvious imitation of the red Roman alum (ri lumen Romanum), called some¬ 
times alumni rubrum varum, 1 to distinguish it from the imitation, which 
has been denominated alumni rubrum spurium. 

Matthiolus , 2 who lived for two years in the neighbourhood of the alum mines at Tolfa 
(a town in the Papal territories and near Civita Veeehia) says that alnmen. rupeum, 
called by the Italians alumo di rocea , a is made from a very hard stone, of which there are 
two kinds; one harder than the other and reddish, the other whitish. The alum made 
from the white stone preserves its whiteness, and is as clear as crystal: the other, on the 
contrary, is reddish, and has more acrimony. The wliite is in great request by the silk 
dyers’, as well as by those who dye the finer kinds of wool scarlet. 

Thus, then, it appears that there are two kinds of Roman alum —one white, the other red; 
and to both of these the name of alnmen rupeum or rock alum is applied. This explains 
the fact mentioned by Bale , 4 and some other old pharmacologists, that the term alumni 
rupeum is applied to the common white alum as well as to the -red Roman alum. At the 
present time, however, in English commerce this name is exclusively given to common 
alum artificially coloured. 

The pure crystals of alum-stone consist, according to the analysis of Cordier, of a sub¬ 
sulphate of alumina with sulphate of potash. KO,SO + lAWP.tlSO + 8 Aq. Klaproth 
found 56 percent., and Vauquclin 21 per cent., of silica in the alum stone of Tolfa. 
“Alum stone appears to be continually produced at the solfatara near Naples, and other 
volcanic districts, by the joint action ot sulphurous acid and oxygen upon trachyte, a 
volcanic rock composed almost entirely of felspar” (Graham). 

It appears that Roman alum is a different salt to our ‘common alum. Mr. Braude 
states that “it differs from common alum in crystallizing in opaque cubes, and appears to 
contain more alumina than common octahedral alum : when this variety is dissolved in 
cold water and slowly crystallized, it reappears in cubic crystals; but if dissolved in vvater 
heated to 110° or higher, a subsulphate of alumina falls, and octahedral alum is obtained. 
Roman alum has not been accurately analysed.” • 

Characteristics. —That aluA is a sulphate is shown by the tests for the 
soluble sulphates already mentioned (see ante, p. 855). It reddens litmus, 

4 Valentini, Hat. Simplicium rtformata, Fraucof. 17H>. * 

2 Commentarii in libr. sex P. lHoscoridi 4 Venetiia, 1558. ■ _ 

3 “ The most aucient known alum-work is that of Rocea, the present Edessa, in Syria,” (Jameson’s 
Minera/offi/, vol. i. p. 408, 2d edit.) 

4 Phamacologia, titia edit. Loud. 1737. 
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and forms sulphate of lead when mixed with pure carbonate of lead: in these 
properties it agrees with the supersulphates. The nature of its basic con¬ 
stituents is shown by the following tests :—The ferroeyanides, the oxalates, 
and hydrosulphuric acid, occasion no precipitate in a solution of alum. 
Hydrosulphuret of ammonia, the caustic alkalies and their carbonates, and 
phosphate of soda, throw down white precipitates: that produced by the 
alkalies is soluble in an excess of alkali, but is insoluble in solutions of the 
oarbonated alkalies: these characters show the presence of alumina. Potash 
is recognized in it by perchloric acid and bichloride of platinum. When heated 
with caustic potash or lime, pure potash-alum evolves no ammonia. Lastly, 
the crystalline form of the salt assists in recognizing it (see ante, p. 463). 

Composition.— The composition of alum is as follows:— 


At.Eq.Wt.PerCt. Jierzel. Thomson. 


Alumina. 

1 

.. 52 . 

. 10*92 . 

. 10-76 

, 11-09 

Potash. 

1 

.. 48 . 

. 10*08 . 

. 9*95 . 

. 986 

Sulphuric Aciil.. 

4 

..160 . 

. 33-68 . 

. 33-74 . 

. 32*85 

Water. 

24 

..216 . 

. 45*32 . 

. 45*55 . 

. 46-20 

Cryst* 1 Pot h -AIum 

1 

..476 . 

. 100*00 . 

. 100*00 ., 

. 100*00 


At. Eq. Wt. PerCt. Graham. 

I Sulphate of Alumina 1 ..172.. 30*13 \ ..... 
I Sulphate of Potasli l .. 88.. 18*4.8 j 5411 
J Water .24 ..216 .. 45 39 .. 45 89 


^Cryst* 1 Potash-Alum 1 ..476 ..100*00 ..100 00 


Pceity.—A lum should be colourless, completely soluble in water (by which 
the absence of uncombined earthy matter is shown); with a solution of caustic 
potash or ammonia, should form a colourless precipitate of hydrate of Alumina, 
completely soluble in excess of potash; and should not suffer any change of 
colour by the addition of tincture of nutgalls or hydrosulphuric acid. The 
ferro-sulphate of potash, sometimes mixed with alum, cannot be distinguished 
from the latter by its form, colour, or taste; but is readily detected by potash, 
which throws down oxide of iron; and by tincture of nutgalls, which com¬ 
municates a bluish-black colour to it. 

It is entirely soluble in water. From the solution, ammonia or potash, when added, 
throws down alumina free from colour, which again dissolves when the potash is added 
in excess.— Ph. L. 

Physiological Effects, a. On Vegetables .—Alum is probably injurious 
to plants. 1 

0. On Animals .—Dogs support large doses of alum with impunity. Orfila 2 
gave seven drachms of crystallized alum in powder to dogs: the animals 
retained it for from ten to thirty minutes, then vomited, and in an hour or two 
were apparently well. Two ounces of burnt alum in four ounces of cold 
water occasioned vomiting only. When the oesophagus was tied to prevent 
vomiting, death took plape iu five hours, with symptoms of great exhaustion 
and diminished sensibility. On a post-mortem examination, the mucous 
membrane of the stomach was found inflamed in the whole of its extent. 
One ounce of finely-powdered burnt alum applied to the subcutaneous cellular 
tissue of the thigh, caused excessive suppuration, and death in fifteen hours. 
Devergie 3 found burnt alum somewhat more active: he says 6| drachms 
killed a dog when the esophagus was tied, and 2 ounces when it was not tied. 
Moreover, he found burnt alum suspended in cold water more active than 
when dissolved in warip water. Veterinarians employ it in doses of from one 

1 I)c Candolle, Physiol. Veget. p. 1341. 

2 Ann. cVIIyg. Publitj. el tie Med. Leg. 235. 

3 Med. Legate , ii. 653. 
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to six drachms for large animals. Bourgelat has seen a phthisical condition 
induced in horses by the use of alum in too great quantities. 1 

y. On Man .—Alum acts chemically on the animal tissues and fluids. If 
a solution of it in water be added, in certain proportions, to albumen, it causes 
a white precipitate. It also forms insoluble combinations with milk and with 
gelatine. These phenomena explain the action of alum on the librinous, 
albuminous, and gelatigenous constituents of, the living tissues. The com¬ 
pound which alum forms with albumen is soluble in acetic and in hydrochloric 
acid, and the alumina is precipitable from these solutions neither by ammonia 
nor by potash. 2 Mialhe, as I have before explained (see ante, p. 620), 
accounts for the astringent effects of alum by the precipitation of a sub-salt, 
by the alkali of the animal fluids; but his notion, that when an excess of alum 
is used, this sub-salt is dissolved, and a liqucfacicnt effect produced by the 
saturation of all the albuminous liquids of the animal economy with alum, 
appears to be untenable. 

The immediate topical effect of a solution of alum is that of an astringent 
—namely, corrugation of fibres and contraction of small vessels, by virtue of 
which it checks or temporarily stops exhalation and secretion, and produces 
paleness of parts by diminishing the diameters of the small blood-vessels. It 
is by these local effects that alum, when taken internally, causes dryness of 
the mouth’and throat, somewhat increases thirst, checks the secretions of the 
alimentary canal, and thereby diminishes the frequency and increases the con¬ 
sistency of the stools, as observed by Wibmcr 3 in his experiments made on 
himself with alum in doses of three grains dissolved in five drachms of water, 
and taken several times during the day. 

But when alum is applied to a part in larger quantities, and for a longer 
period, the astriction is soon followed by irritation, and the paleness by preter¬ 
natural redness. And thus taken internally in large doses, alum excites* 
nausea, vomiting, griping, purging, and even an inflammatory condition of 
the intestinal canal—effects which maybe perhaps induced by small quantities 
in persons endowed with unusual or morbid sensibility of the stomach and 
bowels, as in the case of the lady in whom dangerous gastro-entcritis was 
apparently induced by a single dose of a solution containing between ten and 
twenty grains of burnt alum. 4 Ordinarily, however, tolerably large doses of 
alum may be given without any uupleasant effects. Thus Professor Dumcril 
has given a drachm, properly diluted, in chronic diarrhoeas within twenty-four 
hours; Professor Marc, two drachms in passive hemorrhages within the same 
period of time; and MM. Kapeler'and Gendrin have administered three 
drachms at one dose in colica pictonum. 5 * 

Alum becomes absorbed. Orfila 6 detected alumina in the liver, spleen, 
and urine of animals to whom alum had been administered. 

After its absorption, alum appears to act as an astringent or astringent- 
tonic on the system generally, and to produce more or less general astriction 
of the tissues and fibres, and a diminution of secretion. Such at least appear 

1 Moirotid, Pluirm. Veter. 225. 

2 C. G. Mitscherlirh, Lehrbuck d. Arcoei ntitteHehrc. 

3 Die Wirhmg, &c. i. 114. 

4 Ann. d'llyg, Pulliquc et de Med.. Leg. i. 

s Devergie, Med. Leg. ii. 656. _ 

4 Toxicologic, 4eme till. t. i. pp. 801 &d 302, DS43. 
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to be its effects*!!* s^tee'psssive hemorrhages and mucous discharges. Barbier 1 . 
•says alum, “ irritates the hings, apd often produces cough/’ but I am not 
awajtj p$ anj other praetitionPr having coi$nned tips 'statement. -Kraus 2 
obser«,8S lv that the urine bpeohjes remarkably acid |rom the use of alum.. •' 

Utsjssk-vrAiutU js employed both -as ant external or topical, and as an internal 
remedy 

mf $s 0 topical ww^Sy.—jSolfttions of alum ^re sometimes 'employed tp 
)pifoduce up correlation of the tissues, and thereby to prevent 

djspfaeemejit of. .parte, t especially when accompanied with excessive secretion. 
JPhqs i| js-use^as a^fergle in relaxation of the uvula with evident advantage. 
Ifa the early stage of prolapsus of the rectum, a solution of alum, applied as a 
wash, is sometimes of service, especially when the disease occurs iu lufants. 
^ashfl$ or injections containing alum are of oce.isional benefit in prolapsus of 
Me uteUJp • 

' Jn htenjowhages, whether proceeding from an exhalation or exudation from 
tW;(S!%(parities or pores of the minute vessels, or from the rupture of a blood* 
vessel- a 8 s&ution, or, in some cases, the powder of alum, may be used with 
advantage as a styptic, to constringe the capillary vessels, and close their 
.bleeding orifices. Thus in epistaxis, when it is considered advisable to arrest 
Jdic hemorrhage, assistance may be gained by the injection of alum into the 
nostrils, or by the introduction of lint moistened with the solution. Where 
this fails to give relief, ffnely-powdered alum may be employed in the manner 
of snuff. In hemorrhage from the mouth or throat, gargles containing alum 
afe useful. In haematemesis, as well as in intestinal hemorrhage, alum whey 
may be administered; though, of course, no reliance can be placed on it, as 
the hemorrhage usually depends on circumstances which astringents merely 
cannot be expected to obviate. In uterine hemorrhage, a sponge soaked in a 
solution of alum may be introduced into the vagina with good effect. To 
check the hemorrhoidal flux when immoderate, washes or enemata containing 
alum may he employed. To stop the bleeding after leech-bites in children, a 
saturated solution, or the powder of alum, may be applied to the punctures. 

In certain inflammations, alum has been used as a repellent (see ante, p. 1 59); 
that is, it has been applied to the inflamed part in order to produce contraction 
of the distended vessels, and thereby to diminish the quantity of blood in the 
seat of the disease in a manner almost mechanical. Thus in the first stage of 
ophthalmia it is sometimes considered expedient to cut short the disease by 
the application of a strong astringent solution (as a saturated solution of alum 
or of acetate of lead). “ It is not to be denied,” observes Dr. Jacob, 3 “that 
such applications may lave the effect of arresting the progress of the disease 
at olfee ; but if they have not that effect, they are liable to produce an increase 
of irritation.” But, as the details necessary for making the student acquainted 
with all the circumstances respecting the use of stimulating or astringent ap¬ 
plications in the first stage of ophthalmia are too lengthened and numerous to, 
admit of their proper discussion in this work, I must refer for further par¬ 
ticulars to the essay of Dr. Jacob before quoted, as well as to the treatises of 
writers on ophthalmic surgery. I may, however, add, that whatever difference 


TfaitS Element, de Mat. Med. 2d edit. i. 440. 

} MdlmitteUehre, 255. 

1 Gyclopmdia bf Practical Medicine, art. Ophthalmia. 
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of opinion exists as to the propriety of «tbes6 applications jri'the first stage of 
ophthalmia, all areagreed as to their valufe qitft the Vfolbioc of vascular action 
has been subdued. In "the treatment' of the purulent ophthalmia of infants, 
no retnedy is perhaps equal-to an alupi wash. ‘' ’ 

Jn angina mcmbranacea/^lled by Bretonnoa^ 1 diplri>h($i$i&,|pfeat importance 
has been attached to the employment of hjcal'applmationet - Of these, hydro¬ 
chloric acid, calomel, and^Aum, have, in succession, been Jbigfdy ..praised by 
this writer. In order to promote the expulsimi of the fahi,* membrane, he 
recommends the insufflation of finely-powdered nlunfc'. Tlyig ’ is Reeled by 
placing a drachm of it in a tube, and blowing it into the .tlffoat. 2 * Velpeau 
has subsequently confirmed the statements of ltretonneau, aiid.exfemiea.the 
use of alum to other inflammatory affections of the throat, as thdsfe arising in 
scarlatina, small-pox, &c. In these cases powdered alum may J»e*applied to 
the affected parts by means of the index finger. Gargles containing tips salt 
.will be found uscfid in most kinds of sore-throat, ulcerations of the month 
and gums, aphthae, &c. In inflammation of the uvula, accompli 0 ( 1 ) with 
niembraniform exudation, alum washes are serviceable both in children,.and 
adults. 3 

Alum has been employed as an astrinyent , to diminish or stop excessive 
secretion from the mucous surfaces. Tims a weak solution of this salt is uScd 
to repress the discharge in the latter stages of conjunctival inflammation ; to 
check profuse ptyalism, whether from the use of mercury or other causes ; 
and to remove gleet or leucorrb<ca. In old-standing diarrhoeas, it has been 
administered, in combination with the vegetable astringents (kino, for example), 
with occasional advantage. It is also applied to check profuse secretion from 
ulcers. 

ft. As an internal remedy. —Alum has been employed, in conjunction 
with nutmeg, as a remedy for intermittents. Given just before the expected 
paroxysm, it lias, in some cases, prevented it. 4 

In the treatment of lead colic, alum lias been found more successful than 
any other agent or class of remedies. It was first used in this disease by a 
Dutch physician, named Grashuis, 5 and was afterwards administered in fifteen 
cases by Dr. Percival 6 with great success. Its efficacy has been fully established 
by Kapeler (physician to the Hopital St.-Antoine, in Paris) and Gendrin, 7 and 
by Dr. Copland, 8 as well as by several other distinguished authorities. It 
allays vomiting, abates flatulence, mitigates pain, and opens the bowels more 
certainly than any other medicine, and frequently when other powerful 
remedies have failed. It should be given in full doses (as from a scruple to 
two drachms), dissolved in some demulcent liquid (as gum-water) every three 
or four hours. Opium and (according to Dr. Copland) camphor may be 
advantageously conjoined. Kapeler also employs oleaginous enemata. The 
modus operandi of alum in lead colic is not very clear. The benefit has been 
ascribed by some to the chemical action of the sulphuric acid on the lead con- 

1 Reck, stir 1‘In flam. spec, du Tisstt Muqneux, 1826. 

2 See also Trousseau and l’idoux, Trade de Therap. ii. 291. 

3 Trousseau and Fidoux, op. cit. 

4 Cullen, Materia Medina. 

6 De Qvfica l'ietonmn, Anfet. 1752, el Append. 1755. 

* Essays, Med. and Erper. ii. 194., 

‘ Quoted by Troussoau and Fidoux, op. cit. 

8 Diet, of Med. i. 374. 
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tained in the intestines; and in support of this view must be mentioned the 
fact, that other sulphates (as those of magnesia, soda, zinc, and copper), as 
well as free sulphuric acid, have been successfully Employed in lead colic. 
But, on the other hand, the presence of lead in the priinae vim or evacuations, 
and, consequently, the formation of sulphate of lead in saturnine colic, have 
not been demonstrated; though the experiments of Dr. C. G. Mitschcrlich 1 
have shown that, when the acetate of lead is swallowed, the greater part of it 
forms an insoluble combination with the gastro-iutestinal mucus, and in this 
state may remain some time in the alimentary canal. Moreover, alum has 
been found successful by Kopp 2 in other varieties of colie riot caused by lead, 
and unaccompanied by constipation. l)r. Copland is disposed to ascribe the 
benefit of alum and other sulphates in load colic to their “ exciting the action 
of the partially-paralyzed muscular coat of the bowels, and thereby enabling 
them to expel retained matters of a morbid or noxious description” — an ex¬ 
planation which is inconsistent with the observation of Kopp just quoted. 

Alum is administered internally in several other diseases, of which a brief 
notice only can be given. In passive or asthenic hemorrhages from distant 
organs; as haemoptysis, menorrhagia and other uterine hemorrhages, hamia- 
turia, &e. In colliquative sweating, diabetes, gleet., gonorrhcea, and leucor- 
rluca, .In the three latter diseases it may be combined with cubebs. Kreysig 3 
has advised its use in dilatation of the heart and aortic aneurism. More, 
recently, Dzondi 4 has also recommended it in these diseases; and Sundeliu 5 
has mentioned a case of supposed dilatation of the heart, in which relief was 
gained by the use of alum. In chronic diarrhoea, alum is occasionally 
serviceable 

Administration. —The dose of alum is from ten grains to one or two 
scruples. It may be taken in the form of powder, or made into pills with 
some tonic extract, or in solution. To prevent nausea, an aromatic (as nutmeg) 
should be conjoined. A pleasant mode of exhibition is in the form of alum 
whey (serum aluminosum, seu serum lactis alumina!um), prepared by 
boiling two drachms of powdered alum with a pint of milk, then straining: 
the dose is a wine-glassful. The saccharum aluminat-um of the Prussian 
Pharmacopoeia is composed of equal parts of white sugar and alum: it may 
be given to children as well as adults.: In prescribing alum, it is to be 
remembered that the vegetable astringents decompose it; by which the 
astringent property of the mixture is probably diminished. 

For topical uses, alum is used in the form of powder, solution, and poultice. 
Powder of crystallized alum is applied to the mouth and throat as before 
mentioned. Solutions rtf alum are made, for topical purposes, of various 
strengths, according to the object in view: 

Antidote. —In a case of poisoning by alum, let the contents of the stomach 
be immediately evacuated. Promote vomiting by the use of tepid diluents. 
The inflammatory symptoms arc to be combated by the usual antiphlogistic 
means. Magnesia has been employed, but iswoid by Devcrgie to be altogether 
useless. 

1 Muller's Archie. No. V. 353, 1830, quoted in Bril. Ann. of Med. vol. i. 304, 1837. 

5 Denkwurdipkeit, i. 343, quoted by G. A. Richter, Ausfiihr. Arznern. Suj)|)l. 11(1. 515. 

3 Die Kraukh. d. Herzens, Bd. ii. Abt. 3, S. 714, in Ricbtcr, op. tit. 

* Aeskulap. Bd.l, St. 1, 1831, in Richter. 

* Heilmittellehre, ii. 37». * 
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1. ALUMEN EXSICCATUM, L. E.; Alumen siccatum, D.; Dried Alum; 
Ahimen ustum ; Burnt Alum. (Let Alum liquefy in an [iron or] earthen 
vessel over the lire; then let the fire be increased until the ebullition has 
ceased [and vapour is no longer discharged], L .—The directions of the 
Edinburgh and Dublin College* are essentially the same; except that they 
order the dried alum to be reduced to powder.)—In the preparation of this 
substance, care must be taken not to apply too great a heat, lest a portion of 
the acid be driven off as well as the water. On this account, a shallow 
earthen vessel is preferable to a crucible. Dried alum has a more astringent 
taste, and does not dissolve so readily in water as the crystallized salt. It is 
employed as a mild eseharotic to destroy exuberant spongy granulations; as 
those commonly known under the name of proud llesh. 

2. LIQUOR ALUMMS COMPOSITE, L.; Compound Solution of flmn ; 
A,pm Aluminom Batcanu , or Dates a Alum Water. (Alum, Sulphate of 
Zinc, each 3j.; Boiling Water, Oiij. Dissolve the Alum and Sulphate of 
Zinc together in the Water; afterwards strain.)—This solution is used as a 
detergent and astringent wash in old ulcers; when diluted, as a collyrium in 
mild conjunctival intlamination, as an injection in gleet and leueorrkea, and 
as an application to chilblains and slight excoriations. 

3. PULYIS ALUMIXIS COMPOSITUS, K.; Compound Powder of Alum. 
(Alum, 3iv.; Kino, 5j- Mix them, and reduce them to tine powder.)— 
Astringent. Employed in hemorrhages from the stomach, bowels, and uterus; 
in old diarrhoeas; and as an application to flabby indolent ulcers. 

4. CATAPLASM ALUMLMS, D.; Cataplasm of Alum; Alum Poultice; 
Albumen Aluminosum. (Whites of two Eggs; Alum, 5j. Shake them 
together to make a congulmn .)—“ In eases of chronic and purulent ophthalmia, 
if is applied to the eye between two folds of old linen. It has been praised 
as a good application to chilblains which are not broken.” 1 “ Another kind 
of alum poultice in use is made by coagulating milk with alum, and using the 
curd as a poultice.” 


89. Aluminae Acetas.—Acetate of Alumina. 

Formula A1 S 0»,3C 1 H 3 0 3 ; or APCP.SA. Ej/iimlent Weight 205. 

Argilla Aceticu .—Obtained by digesting hydrate of aluminum strong acetic acid until 
the acid is saturated. If heat be applied, it occasions the precipitation of a snbsalt of 
alumina, for pharmaceutical purposes, the solution is sometimes directed to be evapo¬ 
rated by a gentle beat to a gelatinous consistence. 2 The solution of acetate of alumina lias a 
styptic, somewhat, sweetish taste; and, by spontaneous evaporation, yields Ion", transparent 
crystals, liy exposure to n very gentle heat, these become pulverulent, ana in this state 
consist 3 of Al' : 0 : ',;iA,:5H0.—An impure solution of acetate of alumina may be obtained by 
mixing a solution of alum with one of*sugar of lead: sulphate of lead precipitates, and 
die acetate of alumina remains in solution mixed with either sulphate or acetate of potash, 
ft 1.( 6 grs. of alum be decomposed by 700 grs. of crystallized acetate of lead, the acetates 
0 mumina and potash arc left in solution; but if 170 grains of alum be decomposed by 


„ Montgomery’s Observations on the Dublin Pharmacopoeia. 
a PJiarnmeoputta Universalis. . 

inomson, An Attempt to establish the i'irst Principles of Chemistry , vol. ii. p. 315, 1826. 
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** 

only 570 grs. of crystallized acetate of lead, the acetate of alumina and sulphate of potash 
are left in solution.—Acetate of alumina possesses astringent and antiseptic properties. 
It has been used in luemoptysis, diarrhoea, and gonorrhoea: in the latter complaint it has 
been both administered internally and applied as an injection. Gannal 1 has employed it 
as a preservative of dead animal matter. To preserve bodies, lie injects five or six pints 
of a solution of acetate of alumina by the carotid artery. In this way all parts (except 
the brain) may be preserved for years. The parts thus prepared evolve the odour of acetic 
acid, and corrode the scalpels. 3 —Dose from 5ss. to 3j- daily in a mucilaginous decoction; 
for injections, from gr. x. to gr. xv. in three fluidouuces of distilled water. 


Order XVIII. COMPOUNDS OF CHROMIUM. 


Some few of the compounds of the metal Chromium (Cr=2S) have been employed in 
medioiue; and on this account, as well as from the circumstance that occasionally they 
have been taken as poisons, a short notice of some of them appears desirable. 


90. Acidtun Chromicum.—Chromic Acid. 

Formula CrO 3 . Equivalent Weight 52. 

Peroxide of Chromium. —The readiest mode of obtaining it is as follows :—Add 11 
measures of concentrated oil of vitriol (free from lead) to 1 measure of a cold saturated 
solution of bichromate of potash. Dark crimson needles of chromic acid are deposited: 
decant the liquid, and place the crystals on a thick, flat tile of biscuit porcelain; compress 
for a considerable time the crystals by another tile placed over them. On removing the 
chromic acid, it Mill be found dry. 3 According to Schroder, 4 acid thus obtained contains 
0 or 7 per cent, of potash, and 07 of sulphuric acid. For medicinal purposes, however, 
this impurity is unimportant.—Chromic acid occurs in ruby red, prismatic, deliquescent 
crystals, whose taste is sour, acrid, and metallic. It is soluble in water, but the solution 
is decomposed by solar light, and deposits the oxide of chromium. It dissolves also in 
alcohol, and from this solution the green oxide is slowly deposited. It is a powerful 
oxidizing and bleaching agent, especially for organic substances, yielding half its oxygen 
and passing to the state of the green sesquioxidc. 2Cr0 3 =CrO 3 + O 3 . It stains the 
skin yellow, and the stain can bo removed by an alkali only. Its action on the living 
surface is that of a chemical irritant. If there exist the slightest abrasure, it causes 
painful wounds. The troublesome sores produced on the hands and arms of dyers who 
use the bichromate of potash, are ascribed by Ducatel 5 to the action of the free chromic 
acid. If swallowed, the acid w r ould doubtless act as a corrosive poison, like the other 
mineral acid3. Mr. Ure 6 observes, that as an escliarotic “ it is exceedingly convenient 
for application, inasmuch as it consists of a thick crystalline pap, which, when rightly 
managed, does not spread beyond the prescribed limits; and so soon as its erosive opera¬ 
tion is finished, passes intojtie state of inert pulverulent sesquioxide.” He employed it 
with success as an application to ulcerated piles. Its application was followed by acute 
burning pain and the formation of a slough: this became detached, the excrescence 
withered and shrunk, and the patients became perfectly relieved.—Chromic acid is em- 

K as a bleaching agent for palm oil. 7 In the event of poisoning by chromic acid, the 
itidotes would be probably a mixture of chalk and either milk or white of eggs and 
water (see Potasses Bichromas). 

--«,-—-—-- 

1 Hutoire des Embaumemmts, 1’aris, 1838. 

2 Merat, Supplement an Piet. Unis, de Mat. Med. p. 3], 1846. 

3 Warington, Proceedings of the. Chemical Societg, Dec. 7, 1841. 

4 Chemical Gazette, Oct. T843. 

r 5 Journal of the Philadelphia College of Pharmacy, 1834; also, Joum. de Chim. Med. t. x. 
p. 439. 1834. 

* London Medics' Gasetfe, March,21, 1845. 

7 Knapp’s Chemical Technology, vol. i. p. 434. 
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91. Potassse Chromates.—Chromates of Potash. 

Two compounds of chromic acid arc known—namely, the neutral chromate and the 
bichromate. 

1. Potass Be Chromas ; Neutral, Yellow, or Monochromate of Potash ; Kali Chromicmn 
Jlaouin, KO.CrO 3 ; Equivalent Weight 100.—Prepared by igniting a mixture of 4 parts of 
native chromite of iron ( chrome-iron ore ) and 1 part of nitre, dissolving out the chromate 
of potash by water, and crystallizing. Sometimes Chili saltpetre (nitrate of soda) is sub¬ 
stituted for nitrate of potash, and chromate of soda, instead oi chromate of potash, obtained. 
Chromate of potash forms yellow, prismatic, anhydrous crystals belonging to the right, 
rhombic prismatic system. Their taste is cooling,'bitter, styptic, and metallic. Erdmann 1 
states that chromate of soda adulterated with sulphate of soda is sometimes substituted 
for chromate of potash. Crystals of chromate of soda contain about 52 per cent, of water, 
whereas those of chromate of potash are anhydrous. The local action of chromate of 
potash is irritant and caustic. Swallowed in large doses, it acts as an irritant and caustic 
poison. In smaller doses it, occasions vomiting, and is used as an emetic instead of 
turtarized antimony, than which it less frequently purges. After its absorption, it. acts 
specifically on the mucous surfaces, especially the conjunctiva and the bronchial and nasal 
mucous membranes, which it irritates and even inflames, aud whose secretions it augments; 
and also on the nervous system, causing paralysis and convulsions. G. (i. Gmelin-’ states 
that, a drachm of it. in powder introduced into t.he cellular tissue under the skin of the 
neck, caused on the first day dulness and disinclination for food; on the second day 
vomiting of a frothy mucus, and the secretion of a puriform mucus from the conjunctiva; 
on the third day vomiting, weakness of the liind extremities, staggering; oil the fourth 
day difficulty oi' breathing and swallowing; on the. fifth day lie could scarcely stand on his 
feet; and on the sixth he died. The. larynx, bronchi, and small bronchial t ubes, contained 
membranous, polypous, and stringy masses of fibrinous mucus tinged with blood. The. 
nose was tilled with a purifonn mucus, aud the conjunctiva was inflamed and covered with 
the same kind of secretion. Bemdt 3 lias also made some experiments with it. He found 
its effects similar to, but somewhat, milder than, those of the bichromate. Chromate of 
potash has been employed medicinally by Jacobson, Jensen, Radius, and Ilolseher.' 1 In¬ 
ternally, it lias been employed as an emetic both in adults aud children, as a substitute for 
tartanzed antimony. It, lias also been administered as an expectorant, and diaphoret ic in 
catarrh. Externally, it has been applied as a caustic to destroy fungous growths, excres¬ 
cences, mid nmvi. A solution of one part of it. in ten parts of water has been dropped into 
the eye twice daily hi pustular rheumatic ophthalmia. A solution of it has also been used as 
a topical application to ulcers, sculled head, and pityriasis versicolor. Bibulous paper soaked 
in a solution of three drachms of this salt in two ounces of distilled water, dried, rolled 
into a cylindrical form, and fastened by mucilage, has been employed as a moxa. It 
devclopes a strong heat, and is said to bum without requiring to be blown upon. Lastly, 
a solution of one drachm of the salt in thirty-two ounces of water has been used as an 
antiseptic liquor ( liquor consenatrir) both for living and dead parts.—Dose, as an emetic, 
from two to four grains for adults; aud from a grain to a grain and a half for children. 
If three grains of it be dissolved in two ounces of water, a table-spoonful may be 
administered every ten minutes until vomiting is provoked. As an expectorant and 
alterative, the dose is from an eighth to half of a grain. Externally, it is employed either 
in the form of powder or in solution; t he solution consists of from Jss. to 5'ss. of the salt 
to Djj. of water.—Antidote, see Potasxa Bichromas. 

^■.Potassse Bichromas; Bichromate of Potash; Kali Chrominm ruhrum, KO,2CrO :i ; 
Equivalent weight 152.—Obtained by adding sulphuric, nitric, or acetic acid to a solution 


Pharmacmtisches Cnitral-Blattfur 1844, p. 15. 

* Versuche iiber die Wirkungen dot Bargts, Slrontians, Chrvms, &c. Tubingen, 1824. Ducatel, 
Orfila, and several other writers, quote the experiments of Gmelin on bichromate of potash; but the 
only chromate whose effects are noticed in the above work is the neutral chromate {neulrales 
chromtanm kali). . 

' British and Foreign Medical Review, vol. vii. p. 5fi5, 1839. 

See Dicrbach, Die ncaestm Euldrckung in de.r Materia Medusa, BcLi. S. 489, 1837; also, 
bd. iii. S. 833, 1847- Likewise Aschenbrcuaer, Die ncuern. Arzncrviiltcl. 1 848. 
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of the neutral chromate, and setting aside the solution to crystallize. It forms orange-red, 
anhydrous, quadrangular prismatic crystals, soluble in 10 parts of cold, and in less of hot 
water, but insoluble in alcohol. . This salt has been used as a source of oxygen (see ante, 
p. 208). Its taste is cooling, bitter, and metallic. Its topical action is that of an irritant 
and caustic. Its solution irritates the skin. In workmen who habitually employ it, it 
occasions an eruption of papulae, which after a little time become pustular, and, if the use 
of it be continued, the pustules degenerate into sloughs, and painful ulcers arc in this way 
formed. 1 Baer 2 states that troublesome ulcers arc produced by it wherever the slightest 
erosion of the skin exists. Introduced into the stomach, or applied to wounds of animals, 
it causes vomiting, difficulty of respiration, paralysis, convulsions, and death. 3 In the 
human subject several fatal cases of poisoning by it have occurred. In some it appeared 
to kill by its irritant and caustic effects on the stomach mid bowels.' 1 * At other times 
death has occurred independently of these effects, and from the action of the poison either 
on the blood or on the nervous system. 6 Toxicological writers usually ascribe it to an 
action on the nervous system; but the influence of this and other poisons on the blood, as 
a cause of death, deserves more attention than has hitherto been paid to it. Death by 
neeraunia is, I suspect, of more frequent occurrence than is commonly supposed. 
Bichromate of potash has been used as an external agent only. Dr. Cumin thinks that if 
it were cautiously administered internally “it may be found,like arsenic, to possess con¬ 
siderable tonic virtues.” He used a saturated solution of it as an application to tubercular 
elevations, excrescences, and warts. *“ In these eases the new growth has sometbues been 
removed by absorption without any slough; but where a slough has formed, it has always 
served to expedite the cure, and in no instance have I seen it to be followed by a deep or 
unmanageable ulceration.” In one case it “ was the oidy.rcmedy which acted effectually 
without causing such intolerable pain as to preclude the continuance of its application.” 
liauche 6 found it useful for removing syphilitic excrescences without producing scabbing 
or suppurat ion. It promoted the cicatrization of ulcers, and proved useful iu scrofula ana 
cancer uteri.—For external use it has been employed either as a caustic in the form of 
powder, or in that of aqueous solution. The latter is made by dissolving from ^ss. to 5j- 
of the salt in fgj. or f^iss. of distilled water. Cumin employed a saturated solution.— 
Berndt tried the effects of carbonate of potash, sulphate of iron, and tincture of galls, as 
antidotes; bnt they did not in any way neut ralize the effects of the poison. In a case of 
poisoning by it, the best treatment would be probably a mixture of either chalk or magnesia 
with either milk or the whites and yolks of eggs mixed up with water. If vomiting be 
not present, emetics may be administered. 


Order XIX. COMPOUNDS OF MANGANESE. 


Manganese, Manganesium, or Manaanum (Mn=28), is the metallic basis of several 
compounds which have been employed in medicine. 


92. MANGANESII BINOXYDUM.—BINOXIDE OF 
, MANGANESE. 

Formula MnO-. Equivalent Weight 44. 

History. —Native binoxide of manganese has been long known and used 
in the manufacture of glass [magnesia viiriariorum, vel magnesia nigra)-, 
but until Kahn, in 1770, succeeded in extracting a peculiar metal from it, it 

1 See Dr. Duncan, iu the EdinJj. Medical and Surgical Journal, vol. xxvi. p. 184, 1826; also, 

Dr. W. Cumin, in the same journal, vol. xxviii. p. 301, 1827. 

3 Quoted by Dueatcl, Journ\ of the Plulaileliihia College, 1834. 

»* Berndt, British and Foreign Medical Review, vol. eii. p. 565, 1839. 

4 Baer, quoted by Ducatel. 

• Wilson, Load. Mu'l. Otiz^y ol. xxxiij. p. 734. 

* Quoted by Rieekc, Die ueuern Arzneimitlel. 1840. 
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was usually regarded as an ore of iron. It is commonly termed native black 
or peroxide of manganese, or for brevity manganese. It is the manganesii 
binoxgdnm of the London Pharmacopoeia,—the manganesii oxgdum of the 
Edinburgh Pharmacopoeia. 

Natural History. —The oxide of manganese used in chemistry and phar¬ 
macy is the native anhydrous binoxide, called by mineralogists pyrolusite. 
It is found in great abundance in Cornwall, Devonshire, Somersetshire, and 
Aberdeenshire, from whence much of what is met with in commerce is obtained. 
The principal mines of it are in the neighbourhood of Launceston, Lifton, and 
Exeter. The Upton Pyne mine, once celebrated for its oxide of manganese, 
has yielded scarcely any for several years past, if, indeed, it be not completely 
worked out. Pyrolusite is also found in Saxony, Hesse, Bohemia, Hungary, 
Silesia, France, and other countries of Europe. 50,000 cwts. are annually 
obtained in the neighbourhood of Ilincnau (Dicrbach). 

Preparation.— Native binoxide of manganese, after being raised from the 
mine, is broken into small pieces about the size of peas, and then washed to 
separate the earthy impurities. It is .afterwards ground in mills to an im¬ 
palpable powder.,. 

Properties. —This mineral occurs massive, columnar, crystallized, and 
pulverulent: the form of the crystals is the right rhombic prism. The massive 
variety has sometimes a metallic lustre, but is generally dull and earthy; its 
colour is iron-black or brownish; it soils the fingers in handling it; its sp. gr. 
varies from 4 7 to4’9; it is tasteless, odourless, and insoluble in water; it 
yields a black powder. 

Characteristics.— -When heated, it yields oxygen gas (see ante, p. 267). 
If it be mixed with common salt and sulphuric acid, and the mixture heated, 
chlorine is evolved (see ante, p. 307). Heated with sulphuric acid, it evolves 
oxygen, and forms a sulphate of the protoxide of manganese. It is infusible 
before the blow-pipe, dissolves in fused borax with effervescence, and colours 
the globule of an amethystine colour. If it be digested in hydrochloric acid 
until chlorine cease to be evolved, and the solution be slightly supersaturated 
with ammonia, we get rid of the sesquioxide of iron: the filtered liquid throws 
down a white precipitate with ferrocyanide of potassium. 

Composition. —Pure binoxide of manganese has the following composition:— 

Atoms. Eq. m. Ter Cent. Eorchammer. Eerz.SfArfne.dson. 

Manganese . 1 . 28 . 63-64 . 63 05 . 64-02 

Oxygen .. 2 . 16 . 30'86 . 36-85 . 35 98 

Binoxide of Manganese 1 . 44 . lOO'OO lOO'OO . 100 00 

Purity. —The native binoxide is, however, never pure;—it usually contains 
oxide of iron, carbonate of lime, sulphate of baryta, and argillaceous matter. 
Its purity is judged of by the quantity of oxygen which it is capable of yielding 
(see ante, p, 267), or of the quantity of chlorine set free when this oxide and 
hydrochloric acid are allowed tfi act on each other. The quantity of chlorine 
set free can be estimated by the quantity of protosulphate of iron which it 
peroxidizes. 1 The brown varieties are inferior to thejblack ones. 

Muriatic acid aided by heat dissolves it almost entirely, disengaging chlorine: heat dis¬ 
engages oxygen.— Eh. Ed. * 

. 1 Grahanj, Elements of Chemistry, p. 536. 
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Physiological Effects. —The effects of this substance are imperfectly 
known. Kapp 1 regards it as a permanent stimulant, and says it promotes 
the appetite and digestion. Vogt 2 places it among the tonics, and considers 
it to oe intermediate between iron and lead; but his views are altogether 
theoretical, as he does not seem to have employed it. Dr. Coupar 3 has 
described several cases of disease which took place among the men engaged 
in grinding it at the chemical works of Messrs. Tennant and Co. in Glasgow: 
from these it appears that, when slowly introduced into the system, it produces 
paralysis of the motor nerves. The disease commences with symptoms of 
paraplegia. It differs from the paralysis of lead in not causing colica pictonura 
or constipation,—and from mercury in first affecting the lower extremities, 
and in not exciting tremors of the affected part. 

Manganesic Acid. —Hiinefeld 4 gave to a rabbit nearly two drachms of manganesie 
acid in three days in doses of ten or fifteen grains. The only obvious effect was increased 
secretion of urine. The animal being killed, the peritoneum and external coat of the 
colon were found of a greenish eolour [protoxide of manganese is green], the muscles were 
readily lacerated and pale, the liver was inflamed, the bile increased. 

Uses. —It is rarely employed in medicine. It appears to have been em¬ 
ployed in the last century in the treatment of inflammatory Severs. 5 Grille 6 
long since observed that the workmen in the manganese mines at Macon were 
not subject to the itch; and that others who became affected with this disease 
were cured by working in the mines. This led him, as well as Morelot 7 and 
others, to employ it in cutaneous maladies. Kapp administered it, as well as 
the salts of mangaMese, internally as well as externally in the various forms of 
syphilis. He used it with benefit in herpes, scabies, and the scorbutic diathesis. 
Brera 8 gave it in chlorosis, scorbutus, hypochondriasis, hysteria, &c. Otto 9 
administered it in cachectic complaints with favourable results. Odier 10 em¬ 
ployed it in cardialgia. It has been applied as an absorbent in the.treatment 
of old ulcers, as a depilatory, and as a remedy for skin diseases, especially itch 
and porrigo. 11 Kugler 12 employed it with benefit in scrofula. 

In chemistry and pharmacy it is employed in the manufacture of oxygen, 
chlorine, and iodine. In the arts it is used by the bleacher for the production 
of chlorine; by the glass-maker to destroy the brown colour communicated to 
glass by iron, and to give an amethystine tint to plate glass; and by the 
potter for colouring earthenware. 

Administration. —Internally, it has been given in the form of pills in 
doses varying from three grains to a scruple three or four times in the day. 
As a local agent, it has been used in the form of gargle , composed of two or 


1 Hufeland's Joum. Bd. xix. St. 1, S. 178. 

2 Pkarmakodynamik. 

3 Brit. Ann. of Med. Jan. 13, 1837, p. 41. 

4 Horn’s Archie, f. Med. Erf. 1830, quoted by Wibmer, Wirk. d. Arm. 

6 Sehrodter, V.LCJ.A. Bits, mm maynesia vitriariorum in febribus inflammatoriis adMbenda 
sit ? Jense, 1793 (Merat et De Lens, Met. de Mat. Med.)t 

6 Ann. de Chimie, xxiiii* 74. 

1 Grille et Morelot, Quelques Avis sur VEmploi de V O.ryde Manganese dans les Maladies 
Ctdanees, Grenoble, Am. 8; Becueil des Actes de !a Sociele de Sante de Lyon, t. ii. p. 62. 

8 Harless, Neaes Journ. d. 'Ausl. Med. Lit. Bd. viii. St. 2, S. 57. 

2 Froriep’s Nolpm, Bd. xii. No. 22, S. 347. 

10 Handb. d. pr. Arzneiwiss, quoted by Richter, 

11 Buyer, Treatise oa Skin Diseases, by Willis, p. 58. 

12 Dierbach, Die neueslen Entdeck. in d. Mai. Med. Bd. iii. S. 843, 1847. 
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three drachms of the finely-powdered oxide diffused through five or six ounces 
of barley-water. An ointment consisting of one or two drachms of oxide to 
half an Ounce or an ounce of lard has also been used. 


93. Mang&nesii Carbonas.— 1 Carbonate of Manganese. 

Formula MnO.CO 3 . Equivalent Weight 58. 

Manganum Carbonicum. —Occurs native as diallogite or spathose manganese. Found in 
small quantities in some mineral waters, as those of Carlsbad, Marienbad, Franzensbad (or 
Eger), Kbnigswart, Alexisbrunnen, Altwasser, Ems, 1 triburg, &c. Obtained in the form 
of hydrate by precipitation from the protochloride or protosulphat e of manganese by the 
carbonates or bicarbonates of potash or soda. It should be washed with boiled water and 
dried in vacuo over sulphuric acid. If washed with water containing air, and dried in the 
air, a portion of the salt is converted into the hydrated sesquioxide of manganese, which 
gives it a brownish or pale red tint. Hydrated carbonate of manganese is a snow-white, 
odourless, tasteless powder, which is insoluble, or nearly so, in water. It consists of 
2(Mn0,C0'-)+110. The medicinal powers of this salt are scarcely known. Wibincr* 
gave six grains of, it to rabbits daily for many weeks without, observing any effects there¬ 
from. The animal was killed, but neither in the blood nor muscles could any chemical 
changes be detected. The dose of it for adults is from gr. x. to i)j. 


94. Manganesii Sulphas.—Sulphate of Manganese. 

V 

Formula MnO,S0 3 . Equivalent Weight 76. 

Manganum Sulphuricum. —Found in some mineral waters, as those of Cransac in France, 
and of the Alcxisbad in Germany. It may be obtained by dissolving carbonate of manganese, 
in diluted sulphuric acid, liltering and evaporating the solution so as to yield crystals. 

._..- , _1 by elvers and calico-printers. A solution of it entirely free 

from iron is prepared for them “by igniting the peroxide of manganese, mixed with’about 
one-tenth of its weight of pounded coal, in a gas retort. The protoxide thus formed is 
dissolved in sulphuric acid, with the addition at the end of a little hydrochloric acid ; the 
sulphate is evaporated to dryness and heated again to redness in the gas retort. The iron 
is found after ignition in the state of peroxide and insoluble, the persulphate of iron being 
decomposed, while the sulphate of manganese is not injured by the temperature of ignition, 
and remains soluble. The solution is of an amethystine colour, and does not crystallize 
readily.” 2 The anhydrous salt is a white, friable mass, having a bitter, metallic taste, and 
being soluble in two parts of water at 59°, but insoluble in alcohol. Crystallized sulphate 
of manganese contains water, the quantity of which varies with the temperature at which 
the crystals arc formed. These, obtained by gentle evaporation at a temperature of from 
68° F. to 86° F., consist of MnO,SOVf H(); those formed between 45° and 68° consist of 
Mn0,SO :i ,5HO; while those produced below 43° are composed of Mn0,S0 3 ,7H0.' 

C. G. Gmclin 3 tried the effect of the sulphate of the protoxide of manganese on animals, 
and found that it caused vomiting, paralysis without convulsions, and inflammation of the 
stomach, small intestines, liver, spleen, and heart. He notices, as a remarkable fact, “ the 
extraordinary secretion of bile produced by it, and wliieh was so considerable that nearly 
all the intestines were coloured yellow by it, and the large intestines had a wax-yellow 
colour communicated to them.” i)r. C. G. Mitscherlich 4 has also examined its effects on 
animals, and has arrived at the conclusion that it destroys life by its caustic action on the 
stomach. Unlike alum, tannic acid, and the salts of iron, it docs not form insoluble 


1 Die Wirktmg tier ArzneunitM'. unci Gifts, Bd. iii. S. 270, 1^)57. 

2 Graham, Elements of Chemistry. 

3 Vter svelte iiber die Wirkungen des Bargts, Sic. 1824. 

4 Lehrbuch der ArzneimitieUehre, Bd. 1. S. 338, ls40. 
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compounds with tlic constituents of the epithelium, but compounds which are soluble in 
water, thus acting like potash and soda. In rabbits poisoned by half an ounce of this 
salt, the mucous membrane was in many places destroyed and dissolved, in consequence 
of which blood was poured out. 

Mr. Ure, 1 2 who tried its effects at my suggestion, found that, in doses of one or two 
drachms, it acted as a purgative and eliolagogue. One drachm of it dissolved in about 
half a pint of water, and taken in the morning fasting, usually occasions after the lapse of 
an hour or so one or more liquid bilious stools. Its action is prompt and soon over, and 
docs not occasion the depression which mercurials and autimonials produce in some con¬ 
stitutions. Infusion of senna is a useful adjunct. In sonic cases sulphate of manganese 
occasions vomiting and sweating as well as purging. 

Sulphate of manganese has been employed in medicine both internally and externally. 
Ure, Ooolden, and Dieterieli, administered it as a purgative and eholagogue in torpid 
states of the liver, in jaundice, gout, &c. Kapp used it externally in the form of ointment, 
as a substitute for mercurial ointment, in buboes and chancres, ami also in chronic cutaneous 
diseases. 

As an alterative, it is given in doses of from five grains to a scruple; as a purgative, 
from 5j. to sij. l)r. Thomson- says it may he given as a cathartic in doses of from Jss. 
to yj. He says he has seen an ounce swallowed without any effect except the free action 
of the bowels. 3 Such large doses are, however, scarcely safe. Externally, it lias been 
used in the form of ointment, composed of 5j. of' the sulphate to yj. of lard. 

The Sulmiatkd Eekko-Manganesian W aters or Cransac 4 have been before alluded 
to (see ante, p. 297). Although a very considerable number of springs, especially 
chalybeate waters, contain manganese (as carbonate, sulphate, or chloride), the quantity 
is usually very small. The Karlslialler spring at Krcuznach contains little more than half 
a grain (0'653S gr.) of the chloride of manganese in 1(5 oz. of wafer; and tliis, with the 
exception of the Cransac water, is the richest, maugiuiesian water at present known. The 
Cransac waters, however, contain nearly as nmcli of manganese as of iron. They have 
been analyzed by MM. O. Henry and Poumarede. From their report it appears that the 
medicinal springs of this place arc of two kinds—one strong, the other mild. Their com¬ 
position is ns follows:— 



Source haute, ou 
forte Richard. 

Source douce , on 
house Richard. 
014 . 

Source dance, ou 
basse Bezc/i/ues. 
041 

, “ the Sesquioxide of Iron .. 

1-25 . 

015 . 



0-47 . 

1-15 . 

0-95 

“ Lime . 

075 . 

2-43 . 

3 21 


0-99 . 

2-20 . 

112 

Black Bituminous Organic Matter ... 


0-02 . 


Silica . 

0’07 . 

0-02 . 


Water . 

994 92 . 

99389 . 

... 996-31 


1000-00 . 

... 100000 . 

... 100000 


From these analyses it follows that the stronger wafers should possess hasmatinic (sec 
ante, p. 188), tonic, astringent, and eliolagogue properties; in other words, the essential 
effects of sulphate of the sesquioxide ot iron and of the sulphate of manganese. The 
milder waters possess these properties in a very much less degree, in consequence of the 
smaller proportion of iron and manganese winch they contain. But, on account of the 
larger quantity of sulphate of magnesia, they arc purgative. 

As cnalybcates, the Cransac waters are, therefore, indicated in debility and all those 
maladies accompanied by aiucmia (see ante, p. 191); as manganesiari waters, they arc 


1 London Medical Gazette, Nov. IS 14. 

2 Chemistry of Inorganic Bodies, vol. ii. p. 587. 

3 Dr. Cnupur, Brit Arm. of Medicine, Jon. l:i, 1837. 

4 Cransac is a village in the department of Avcvron, part of the old Guyennc, about 140 miles 
eashsf Bordeaux, and»80 miles north of Toulouse (Dr. Duyoux, Mineral Heaters and Vapour Balks 
<jf Cransac, Loud. 1S47). Its name is derived from the phrase curans aqua (curing water), cor¬ 
rupted into Cransac. (\uzony, Aperqu sap tes Minerates et tes Elaves dc Cransac. 'These pour le 
Doctorat en Medicine, 17 Juin, 1843. I’aculte do Med. de Paris). 
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adapted for torpid conditions of the liver, jaundice, &c .; while, on account of the purgative 
salt which it contains, the milder Cransac water is fitted for acting as a gentle aperient 
and promoter of secretion in various disordered conditions of the alimentary canal accom¬ 
panied with confined bowels and sluggish liver. 


95. Manganesii Chloridum.—Chloride of Manganese. 

Formula MnCl. Equivalent Weight 03'5. 

Manganesii TTgdrochloras ; Muriate of Manganese ; Manganum CMoratum. —Occurs in 
some mineral waters, as those of Karlshallor at Krcuznaeh. It may be procured by 
dissolving carbonate of manganese in hydrochloric acid. It is obtained as a secondary 
product in the manufacture of chlorine from peroxide of manganese and hydrochloric aciif. 
The residuary liquor in this process contains cldoridc of manganese and pcrcldoride of 
iron. To separate the latter, lirst boil down the liquid to drive off the excess of acid. 
Then dilute with water and add carbonate of manganese, which decomposes the pcrcldoride 
of iron, precipitates peroxide of iron, and yields cldoridc of manganese in solution. Onc- 
fourth of the impure solution should he reserved to yield, on the addition of carbonate 
of soda, a sufficient quantify of carbonate of manganese to deprive the remaining three- 
fourths of the solution of its iron. The purified solution of chloride of manganese yields, 
on evaporation, rose-red or colourless crystals of the hydrated chloride of manganese, 
MnCl,4110. If these be gradually heated, the whole of the water is driven off, and the 
anhydrous chloride remains. It is a rose-coloured, lamellar, deliquescent, inodorous salt, 
having an astringent saline taste, and being easily soluble both in water and alcohol. Its 
effects are analogous to those of the sulphate of manganese. It has been employed both 
externally and internally. In scorbutic affections, and syphilitic ulceration of the month 
and throat, Kapp employed a solution of it as a gargle. ' Internally it has been employed 
in chronic cutaneous affections. Osborn gave an alcoholic solution of it internally to 
repress hemorrhage from the nose. The dose of it is from gr. iij. to gr. x., in watery or 
alcoholic solution, in powder, or in pills. For gargles, a solution of from 5 j. to 5iij. in a 
pint of water may be employed. Osborn’s mode of using them was as follows:—One ounce 
of carbonate of manganese is to be dissolved, by the aid of heat, in two ounces of hydro¬ 
chloric acid; and to the cold and filtered solution one ounce of alcohol is to be added. 
Of this solution, from ten to fifteen drops may be taken thrice daily, until a feeling of 
giddiness is perceived. When it is desired to stop the hemorrhage quickly, from ten to 
twenty drops may be taken every four hours. 


96. Manganesii Acetas.—Acetate of Manganese; 

Formula MnOjCTPO 3 ; or MnO,A. Equivalent Weight 87. 

'Manganum Aeeticum. —Obtained by dissolving carbonate of the protoxide of manganese 
in concentrated acetic acid, and evaporating the solution so that it may yield crystals. 
Calico-printers procure it by mixing sulphate of manganese with acetate of lime. 
MuO,SO 3 +CaO,A=M 11 O,A+CaO,SO. This salt forms transparent, palc-red, rliorn- 
boidal tables, which are permanent in the air, and whose tastq is astringent and metallic. 
It is soluble in 3f parts of water, and also in alcohol. It lias been used in medicine by 
Kapp as one of the milder manganesie preparations. The dose is from five to ten grains. 
A solution of one seruple of this salt in three ounces of water has been employed as a 
gargle in aphthae. 
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Order XX. ARSENIC AND ITS COMPOUNDS. 

97. Arsenicum.—Arsenic. 

Symbol As. Equivalent Weight 75. 

Although metallic arsenic is not used in medicine, yet as it is a poisonous substance 
(or, at least, acquires poisonous properties), and as, in medico-legal inquiries respecting 
arsenical poisoning, its production is necessary in order to establish the presence of an 
arsenical compound, some notice of it here is requisite. 

Arsenic is peculiar to the mineral kingdom. 1 It occurs in the metallic state, and in 
combination with oxygen, with sulphur, and with other metals. There, arc two native 
compounds of it with oxygen—namely, arsenious arid and arsenic acid, the latter being 
found in combination with bases, forming arseuiutes. Two sulphurcts, also, are found 
native—namely, orpirnenl and realgar. It has also been found in some mineral waters" 

On the large scale it is obtained by heating mispickel (arsenical pyrites), TeAs.TeS-, in 
earthen tubes or tubular retorts : metallic arsenic, As, sublimes, leaving behind sulphured 
of iron, 2FoS.—On the small scale it is usually obtained by sublimation from a mixture of 
arsenious acid and charcoal, or of arsenious add and black llux (see aide, p. 474). The acid 
is deoxidized by the carbon. 2 Ah0 3 * * * * 8 +3C=:2As+ 3C0 2 . The potussa of the black flux serves 
to prevent the volatilization of the arsenious acid until t his has acquired a sufficient tem- 

I ierature for its perfect, reduction by the carbon.—Metallic arsenic may also be obtained 
ly heating arsenic acid or a sulphuret of arsenic wit h black flux : if a sulphuret of arsenic 
be employed, the products are an alkaline sulphuret, carbonic acid, and metallic arsenic, 
which sublimes. 2AsS 3 +0KO+3C=2As-b3CO 3 -j-flKS. 

Metallic arsenic is hard, very brittle, and crystalline. The form of its crystal is the 
rhomboliedron (see ante, p. 140). The colour of the metal varies from tin-white to steel- 
grey. It possesses considerable brilliancy, but soon burnishes in t he air, and becomes dull 
and dark grey. Sp. gr. 50 to oil. At a low red heat it volatilizes without fusing, and 
yields a vapour having an alliaceous odour: in the open air this vapour becomes oxidized, 
and yields white fumes of arsenious acid. The physical characters of the metal differ 
somewhat, according as this exists in the mass, in the form of a ring lining a glass tube, or 
in that of a spot on a plate of glass, porcelain, or mica. 

Metallic arsenic is recognised by the following characters:—1, its volatility; 2, its con¬ 
version into a white volatile powder (arsenious acid) when heated in a tube open at both 
ends, and held in an inclined position; 3, its conversion into arsenic acid, with the evolu¬ 
tion of binoxide of nitrogen gas when it is heated with nitric acid: a, when the nitric 
solution is cautiously evaporated to dryness, and the white solid residue (arsenic acid 
usually mixed with a small portion of arsenious add) is touched with a concentrated solu¬ 
tion of nitrate of silver, a brick-red arseniate of silver is produced; ft and if another portion 
of the white residue be dissolved in water, the solution acidulated by hydrochloric and sid- 
phurous acids, and washed sulphuretted hydrogen gas be transmitted through it, a yellow 
precipitate (orpirnenl) is obtained, which is insoluble in water, but soluble, with decoloura¬ 
tion of the liquid, in a solution of ammonia. 

Metallic arsenic, when swaljowed, is capable of acting as a powerful poison, 3 probably 
by becoming oxidized and converted into arsenious acid. 


1 The statements of Orfda and Coucrbe {Joum. Chim. Med. tom. v. 2c Ser. pp. 4 02' and (132, 

1839; also, Land, and Edinlt. I'hil. Mug. April 1840), and of Dcvergie (Med. Legale, 2e edit, 

t. iii. p. 449), that the hones and muscles of healthy men, as well as the bones of healthy horses, 
oxen, and sheep, contained arsenic (called normal arsenic), have not been confirmed by the experi¬ 
ments of Dr. G. O. Rees ( Guy's Hospital Reports, xii.); of, Danger and Flandin, and of Chcvallicr 

(Joum. Chim. Med. t. vii. 2e Scr. p. 84, 1841); of the Commissioners appointed by the French 

Academy to report on Marsh’s apparatus (Joum. de Pharm. t. xxvii. p. 428, 1841); of Barbet, 
Faure, and Magonty (Ibid. p. 654), as well as of others. Orfila himself now admits that he cannot 

procure arsenic from bones (Tfaite de Toxicologie, t. i. p. 438, 1843). 

.* Journal de Chim. Med. tom. v. 2e Ser. p. 183, 18^9; Chemical Gazette, vol. v. pp. 53 and 
334, 1*47; and Repertoire de Pharmacie, t. iii. p. 176, 1846. 

8 Orfila, Joum. de Chim. Med. t. v. 2c Ser. p. 3, 1839; and Trail/; de Toxicol, t. i. p. 304, 
4*ae edit. 1843. ' 
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The substance sold on the continent, as fly-powder (poudre anx mouches ; Fliegengift ) is 
essentially metallic arsenic (called cobalt, or cobaltum cryxiallkatum) which has become 
partially oxidized by exposure to the air. It resembles the black or suboxide of arsenic, 
AsO and is usually regarded as being a mixture of metallic arsenic and arsenious acid, 
AsO 3 . 


98. ACXDUM ARSENTOSUM.-ARSENIOUS ACID. 

Formula AsO 3 . Equivalent Weight 99. 


History. —Arsenious acid, commonly termed white arsenic {arsenicum 
album), or oxide of arsenic {arsenicum oxydum album), is first distinctly 
mentioned by Geber, 1 who seems to have been also acquainted with metallic 
arsenic. 2 Hippocrates 3 employed appevwov {orpiment) and aav^apaxg {realgar) 
as topical remedies. Dioscorides 4 also mentions apaevwov {orpiment). 

Natural History. —Native arsenious acid is found at Andreasberg in the 
Hart,/., at Joachimstahl in Bohemia, and at some few other places. It is a 
rare mineral. 

Preparation. —Arsenious acid is prepared in Silesia, Bohemia, Saxony, 
and Cornwall. 

At Altenberg, in Silesia, it is obtained from arsenical iron {mispickd), 
composed of sulphur 2(H>5, iron .'j5’02, and arsenicum 43’78. 5 After being 
reduced to powder, the ore is roasted in a inutile furnace (tig. 112), by which 
the arsenicum is converted into arsenious acid, which is conveyed, in the state 

Fig. 113. 



Section of the Roasting Furnace. 

a. Ash-pit. b. Fire-place, e, e, e. Brick arches 
for supporting the muffle, c. Earthen muffle 
for receiving the ore. d. Passage for the fumes 
into the condensing chamber. /. Iloppor for in¬ 
troducing the ore. A, h. Flue. g. ¥ent for pro¬ 
tecting the workmen from the arsenical fumes. 


Condensing Chamber. 

b, c, d, e.f g, A. Course of the vapour. 

i, i, i. Doors into the chamber. 

m, m, m. Communications between the floors. 


1 Invent, of Verily, ch. vii. • 

2 Sum of 1‘erfaction, book i. part iv. chap >>. 

3 lie Viceribus. * 

1 Lib. v. chap. xxi. 

s Dumas, Trails de Chimie, t. ivs p. 120. 
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Fig. 114. 


of vapour called flowers of arsenic or smelting-home smoke ( Hiitlenrauch ), 
into the condensing cliamber (fig.'113), where it is deposited in a pulverulent 
form; and in this state is called, rough (ifset/ions acid or poison flour 
( Giftmehl ). ♦ > <t 

The rough acid is refined by sttbligtttion. This is effected in cast-iron 
pots (fig. 114), to which cylindrical iron heads (d) are attached, which at the. 

tops are contracted into cones ( e ), each terminating in 
a pipe made of sheet iron, and communicating with 
the condensing chamber (fig. 113). Heat is applied 
for twelve hours, by which the. acid is sublimed and 
condensed on the sides of the iron head in the form of 
a glassy mass, called glacial white arsenic (■.weissen 
Arsenikglas), which is sometimes purified by a second 
or even third sublimation. If it contain any sulphuret 
of arsenicum, a little potash is mixed with it to prevent 
the sublimation of the sulphur. 

At Reichenstcin, arsenious acid is procured from an 
arseniuret of iron, composed of iron 33 35, arsenic 
65 - 88, and sulphur 1*77. 

Arsenious acid is procured in some parts of Saxony 
as a secondary product in the roasting of cobalt ores 
(the arseniurcts of cobalt). It is deposited in long 
horizontal flues (poison-flues, or GiftJ'iingcn), and is 
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purified by sublimation. 1 

Arsenious acid is manufactured in Cornwall, from the white mundic or 
misj/ickef found with the tin ore. In the impure state if is deposited in 
the long horizontal flues of the burning houses ; 2 from which it is taken for 
the use of refiners, its value being about ten shillings per ton. 3 In this con¬ 
dition it has a grey colour, and is either pulverulent or in soft crystalline 


masses. 

The rough arsenious acid is brought to the arsenic works from the burning- 
houses in different parts of Cornwall. It is first separated from sulphur in a 
common reverberatory furnace, having a flue several hundred yards in length. 
The heat is low at first, and is gradually increased. Ey this means the sulphur 
is dissipated before the arsenic is volatilized. The process is carried on for 
several weeks, or even months. The fire is then extinguished, and the arsenic 
removed from the flue. The waste rubbish is used for destroying weeds, &c. 
in garden walks. 

The arsenious acid th'us obtained is then sublimed in conical cast-iron 
kettles, about 2|- feet high, and from 15 to 18 inches in diameter at the base. 
These kettles are hollow truncated cones, closed at the top by an iron plate 
perforated for an iron stopper; but open at the bottom. Tenor twelve of 
these kettles are placed in a circular form on an iron plate, to which they are 
clamped by a flange. This plate forms the bpttom to all the kettles, and is 
heated by a fire beneath. The rough arsenic is thi n introduced through the 
top aperture, and, heat being applied, is sublimed. Several charges are m 

1 For fur!tier particulars, consult the paper of .1, H. Vivian, Trans. 'Royal Gad. Society oj 
(Tomwatt, i. GO. 

2 Mr. .1. Taylor. Jim. Phil. N.S. iii. 452. 

3 Quart. Min. Rev. v\>l. ii. ]t. 88; and Mr. Davies Gilbert, Varoch. Hist, of Cornwall, iii. 305. 
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this way introduced, until a sufficiently thick■ crust has been deposited within : 
the clamps are then taken off, and the kettle conveyed into the open air, 
where the crust is removed. 1 The fumes from these Works are most injurious 
to neighbouring vegetables and animals. In the human subject eruptions, 
principally about the lips and nose, are produced by them. 2 

In 1826, eighty-three tons of manufactured arsenic were shipped atPenryn. 3 
In 18-12, Mr. Jlenwood stated that not less than from 600 to 800 tons were 
prepared annually. 

Pitoi'isKTius.—Arsenions acid occurs both crystallized and amorphous. 

1. Crystallized arsenious acid. —Arsenions acid, AsO 3 , is isodimorphous; 
that is, it crystallizes in two distinct forms (dimorphous), both of which are 
isoiuorphous with the oxide of antimony, SbO 3 . 

«. Octohcdral arsenious acid. —This is the usual crystalline form of 

white arsenic. It may be; readily obtained 
in this form by sublimation (see fig. 117, 
p. 648), as well as by cooling a boiling 
sal nrated aqueous solution. The crystals are 
transparent, and are usually regular octohc- 
drons (fig. 115), or sometimes tetrahedrons 
(fig. 116). The conversion of transparent 
glacial arsenions acid into the opaque, enamel- 
like acid is probably the passage of the amor¬ 
phous to the crystalline state. 

p. Right rhombic arsenions acid. —Wohler found in a cobalt-roasting 
furnace arsenious acid crystallized in hexahedral plates derived from a right 
rhombic prism. By sublimation, as well as by solution in hot water, these 
crystals yielded octahedrons and tetrahedrons. 

2, Amorphous arsenious acid. —When recently prepared, arsenious acid 
is in the form of large, glassy, colourless or yellowish, transparent cakes 
{vitreous or glacial arsenious acid). Frequently the cakes consist of con¬ 
centric lamina;, formed by successive sublimations. These masses soon become 
opaque and white externally, like enamel {opaque or enamcl-like arsenious 
acid), the opacity gradually extending towards the centre; and, in some 
cases, the acid becomes friable and pulverulent. Kruger 4 ascribes the change 
to the absorption of water from the atmosphere, for he says it only takes 
place' in moist air, and is attended with an increase of weight, but only to the 
extent of -jJLj.-th of the whole mass. Mr. Phillips 5 has taken the same view' 
of the subject. I had some arsenious acid which has remained transparent 
for more than two years iu a glass tube hermetically sealed: the tube was 
subsequently cracked, and then the acid became opaque. This fact is con¬ 
firmatory of the opinion just stated. 6 The change from the transparent 

1 Hcnwood, in The. Seventh Annual Report of the Royal Cornwall Polytechnic Society , Falmouth, 

1839. Part of the above information was obligingly comnmnicati d to me, vivd voce , by Mr. Ilenwood. 

. ' *’ or this and some other information, as well as for samples of the rough arsenious acid from 
' s m ’ ne > I 8111 indebted to Mr. Ferris, surgeon, of Truro. 

j ■transactions of the Royal Geological Society of Cornwall, iii. 360. 

s rcasin. Arch. ii. 473, quoted in Gmelin’s Jlaudl). d. Chem. » 

6 fraest. of the Pharm. 4th edit. 

In the first edition of this work, I state# that arsenious acid became opaque in an air-tighi? 
Wssel. I have since had reason to believe that the bottle referred to was not completely aia-tight, 
«wngh covered by a varnished bladder. 

VOL, I. 2 T 
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to the opaque state is by some persons regarded as the transformation from 
the amorphous to the crystalline condition, the opacity depending on the 
presence of a multitude of very small crystals. It is remarkable, however, 
that the density is diminished, while, according to some, the solubility is 
increased, according to others it is decreased, by this transition. 

Professor Guibourt, 1 Mr. Phillips, and Dr. Taylor, have each found the 
density of the opaque variety to be less than that of the transparent. Trans¬ 
parent arsenious acid has a sp. gr. of 3-7391, according to Guibourt (3-715, 
Phillips; 3-208 to 3-333, Mitchell and Durand; 3'798, Taylor). It dissolves, 
according to the same authority, in 103 parts of water at 59°, or in 983 
parts of boiling water, and the solution feebly reddens litmus. Opaque 
arsenious acid, on the other hand, according to Guibourt, has a sp. gr. of 
3’695 (3'529, Taylor; 3-620, Phillips), is soluble in 80 parts of water at 
59°, or in 7*72 parts of boiling water, and the solution restores the blue 
colour of reddened litmus; but 1 find that both kinds redden litmus, and Dr. 
Christison has observed the same. Dr. Taylor 2 did not find any difference 
in the solubility of the two varieties. He found that water perfectly cooled 
from a boiling saturated solution will retain from ten to twenty or more times 
the quantity of acid in solution than it will take up at common temperatures 
without heat. Bussy, 3 on the other hand, found the transparent acid to be 
at 55° -F. about three times as soluble as the opaque acid. He describes 
the various anomalies observed in the solubility of arsenious acid to the 
mixture of the two varieties of the acid in the same solution; for by 
prolonged ebullition in water the opaque acid is rendered transparent, while 
under the influence of water and a low temperature the transparent is con¬ 
verted into opaque acid. Arsenious acid is soluble in alcohol and oils. It is 
of importance to know that the presence of orgauic matters very -much 
impairs the solvent power of water for this acid—a circumstance which readily 
explains why arsenious acid has not, in some cases, been found in the liquid 
contents of the stomach of persons poisoned by it. Arsenious acid has little 
or no taste, as Plenck, 4 Addison, and Christison, have remarked : and 
neither in the solid nor vaporous form has it odour. At a temperature of 380° 
F. it volatilizes: when heated under pressure it liquefies, and is converted 
into a transparent glass. 

Characteristics. —These may be conveniently and usefully discussed under 
three heads :—a. The characteristics of solid arsenious acid;— P. the charac¬ 
teristics of a pure solution of arsenious acid;—y. the characteristics of 
arsenious acid in organic mixtures. 

a. Of solid Araeniooa Acid. —The characteristics of solid arsenious acid arc 
(besides its physical properties before mentioned), principally three,—its 
volatility, the garlic odour evolved by throwing it on ignited charcoal or 
cinder, and the qualities of the metallic crust obtained by reducing the acid. 

1. Its volatility. —Heated on the point of a penknife in the flame of a 
spirit-lamp, arsenious acid produces a white r smoke, and speedily disappears. 
If the acid be heated in a test tube of narrow bore, a crystalline sublimate is 

obtained: the crystals are sparkling, and, when examined by a magnifying glass, 

1 Journal de (Ihimie Med. t. ii. p. 57, Paris, 1826. 

" Ouif's Hospital Reports, vol. ii. p. 83. 

1 Jourh. de Phafm. el de Chin. 3c Ser. xii. Nov. 1847. 

4 Toxicotopia, ed. 2oda, 20. 
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.Fig. 117. are found to be regular octohedrons (see fig. 

115) and their modifications (see fig. 117). 

The impediments to the operation of this test, are 
alkaline or earthy bases which retain a port,ion of the 
arsenious acid, and prevent its rising in vapour: boracic 
acid may be used to counteract their influence. 

The fallacy of this test is, that other white solids 
(as corrosive sublimate, hydroclilorate of ammonia, oxalic 
acid, &c.) are volatile, ana produce a white smoke when 
heated. 

2. Garlic odour .—If arsenious acid, or an 
arsenite, be put on a piece of red-hot cinder or 
charcoal (placed for convenience in a saucer), it 
evolves a scarcely visible vapour (metallic 
Mmpi'jual portion of a tube Imed arsenic), having- a garlic odour, and which, at 

arsenious acid. the distance ot an inch or two tram the cinder, 

is converted into a dense, white, odourless smoke 
{arsenious acid). The deoxidation of the acid is essential to the production 
of the, garlic odour, 2As() 3 + 3C = 2As-f 3C0 2 ; hence no odour is perceived 
when arsenious acid is placed on a heated metallic or glass plate, and is 
not in contact with any organic substance capable of effecting its reduction. 
The white smoke (arsenious acid) results from the oxidation of the metallic 
arsenic, As-f0 3 = As0 3 . 

The impediment to the action of this test, is the presence of organic matter (as flour): 
this, by burning, developes a strong odour, which masks the smell of the vapour of 
the metallic arsenic. 

Tlie fallacy att ending it is, that some other bodies (as phosphorus, with certain of its 
compounds and some organic matters) evolve when heated a garlic odour. Vanquelin, 
Barruel, and Orflla, have shown that a compound of albumen and fat, which exhaled this 
odour when heated, did not contain a particle of arsenious arid. “ It is true,” say these 
experimenters, “ that Arsenicum evolves a garlic odour wheu volatilised; but even 
when this is well characterised, it, is insufficient to establish the existence of the oxide of 
arsenic, since it belongs to some oi lier substances; and it is not impossible that there may 
he developed in the stomach, during digestion, substances which exhale an analogous 
odour, when heated.” 



3. Formation of a metallic crust. Reduction test .—If arsenious acid 
be intimately mixed with freshly-ignited but cold charcoal, or still better with 
a mixture of charcoal and carbonate of soda (as the residue obtained by 
incinerating in a covered crucible tartrate or acetate of soda), and heated in a 

glass tube, the acid is deoxidized, and yields 
metallic arsenic, which js sublimed into a cooler 
portion of the tube, where it condenses, and forms 
a metallic crust, 2As0 3 + 3C = 2As + 3C0 2 . 
(see ante, p. C38). A common cylindrical 
test tube answers very well; but tlie reduction 
tube of Berzelius (fig. 118) is to be preferred. 
Tlif, characters of the arsenical crust (see ante, 
p. 638) are—the brilliancy of its outer surface, 
which is frequently equal to polished steel or 
looking-glass; the crystalline appearance and 
greyish-white colour of its inner surface; it? 

Berzelius's reduction tube. volatility; its conversion, by sublimation, up and 
down tlie tube, into octahedral crystals of arsenious 
acid (see fig. 117), which may be dissolved in distilled water, and tested by 
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the liquid re-agcnts presently to be mentioned; and its yielding arsenic acid 
(AsO 5 ) by dissolving it in nitric or nitro-hydrochloric acid, and carefully 
evaporating the solution to dryness. The arsenic acid is known by the red 
precipitate (3Ag(),As0 5 , arseniate of silver) produced on the addition of 
nitrate of silver: but if the evaporation has not been carried on sufficiently 
far, some hydrochloric acid or chlorine will be left, which forms a white 
precipitate (AgGl, chloride of silver) with nitrate of silver. The arseniate 
of silver may be reduced, if necessary, by mixing it with charcoal and boracic 
acid, and heating it in a glass tube. 

In some cases the metallic crust, is imperfectly formed, or is masked by some, decom¬ 
posed organic matter. 'Whenever any doubt respecting its nature, is entertained, proceed 
as followsCut off with a tile, t he portion of the tube which contains the suspected 
crust, roughly powder it, introduce it into another glass tube, and apply beat. 

The metallic character of the crust is sometimes rendered more evident by applying to 
it, for a few seconds, the flame of the spirit-lamp, which drives off a black powder (black 
or suboxide of arsenic, AsO ?) and loaves J he brilliant metal. If the heat, be continued too 
long the metal itself sublimes. 

This black oxide of arsenic is more, volatile than metallic arsenic, but. less so than 
arsenious acid. 

The fallacies to which this test is liable are principally two—a charcoal crust may, by 
an inexperienced experimenter, be mistaken for the arsenical crust ; and I have seen 
students confound a stratum of globules of mercury (obtained by reducing calomel) with 
the arsenical crust-. Careful examination, especially by a magnifying glass, will, however, 
easily enable the experimenter to distinguish them : flic inner surface of flic charcoal crust 
is brown, powdery, and dull; whereas that of the arsenical oust has a crystalline texture, 
iron-grey colour, and shiny appearance; the sublimate obtained by reducing calomel or 
mercurial compounds lias all the brilliancy of arsenicum, but by a, glass is found to consist 
of minute globules which may be made, to coalesce by the point of a knife. Lastly, the 
arsenical may be distinguished from all other crusts by oxidating it, as before directed, 
and converting it into arsenious or arsenic acid, which can be, readily recognised by the 
tests already mentioned :—a proceeding which ought never to he omitted. 

As a deoxidizing agent, freshly ignited charcoal alone may be employed to convert 
arsenious acid into arsenicum. The presence of the carlxmate. of soda or potash is useful 
by preventing the volatilization of the arsenious acid until it becomes .sufficiently heated to 
sutler reduction by the carbon (see ante, p. 038). But on the other hand, when 
either of these salts is present, a portion of arsenicum is retained as arseniuret. of 
sodium or of potassium: lienee, when the quantity of acid to be reduced is small, 
charcoal alone lias been recommended ; but when the quantity of material is conside¬ 
rable, it is preferable to employ an alkaline flux. Soda-flux is preferable to potash-flux, 
(z. e. black-flux) because the latter attracts water from the atmosphere. Soda-flux may be 
prepared by accurately mixing bicarbonate of soda with charcoal, and heating the mixture, to 
redness to drive off the water. If the substance to be reduced he an arsenite fas of silver, 
copper, or lime), or an arseniate (as of silver), a mixt urc of charcoal and boracic acid 
should be used, l'or the reduction of the arsenical sulplmrets (as the precipitate obtained 
by passing hydrosidphune acid gas through a solution of arsenious aciu) a mixture of two 
parts of ignited carbonate of soda and one of charcoal should he cmploved. The alkali i s 
here essential, in order to combine with the sulphur, 2AsS 3 +C(Na0,C0 2 )+3C=:2As+ 
9CO s +6NaS (see ante, p. 038). Various other deoxidizing agents have been recom¬ 
mended; as formate of soda by Goebel,‘ oxalate of lime by Du Menil, 5 oxalate of soda 
by Dr. M'Gregor, 3 and cyanide of potassium. I find that quadroxalate of potash (see 
ante, p. 522) answers very well. None of these, lEiwever, present any advantage over 
charcoal save that of not soiling the tube (au occurrence easily avoided by using a glass 
funnel, as recommended by Dr. Christison, or which may be obviated by wiping the tube, 
after the introduction of the mixture, with a wisp of paper or feather), while their com¬ 
parative scarcity and greater cost are objections to their employment.. 


’ fk iffm’s (Ihem. lletreaf. 8th edit. 140. 
s Hand. d. Heap. u. Zerlcgnngslehre, ii. 208, Lemgo, 1830. 
s London Medical Gazette, nil. 613. 
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j3. Characters of a pore Aqueous Solution of Arsenlous Acid. —•When 

powdered arsenious acid is boiled in distilled water it very slowly dissolves, 
part of it floating on the surface of the liquid, or aggregating in small 
lumps at the bottom of the vessel. This character of white arsenic has some¬ 
times become important in medico-legal investigations (see Dr. A. Taylor, On 
Poisons, p. 335). 

A clear watery solution of arsenic has a very feeble acid reaction on litmus. 
Its taste is feeble. By evaporation on a glass plate it yields octohedral crystals 
(see ante, p. C43, page 117). It yields a white precipitate with lime water; 
a yellow colour, and, on the addition of liydrocliloric acid, a yellow precipi¬ 
tate, with sulphuretted hydrogen water; a green precipitate with ammonio- 
sulphate of copper; a yellow precipitate with ammonio-iiitratc of silver; it 
evolves arseniuretted hydrogen gas when mixed with zinc, and either sulphuric 
or hydrochloric acid ( Marsh’s test) ; and lastly, when boiled with hydro¬ 
chloric acid and clean copper foil it gives a grey metallic coating to the latter 
( Ih'insch’s test). These tests require individual notice. 

1. Lime Water. —Lime water (CaO + Aq) occasions a white precipitate 
(arseni/e of time, 20aO,As() :i ), with a solution of arsenious acid. The 
precipitate is soluble in most acids. 

The impediment* to tile operation of this test are, a large quantity of water and free acids, 
which hold it in solution, and gelat inous and oleaginous liquids, which keep it suspended. 

The fallacies of this test are, eavhouat.es, oxalates, tartrates, &o. which also throw down 
white precipitates with lime water. On the whole, iL is a test of very little value. 

2. Ammonia-sulphate if Copper. —If a dilute solution of ammonio- 
sulphate of copper (CuO,2NH :i ,liO,S0 3 ) be added to a solution of arsenious 
acid, a pale green precipitate ( arsenite of copper, 2CuO, AsO 3 [7], called 
iS 'cheek’s green), soluble both in nitric acid and ammonia, is obtained, 
and sulphate of ammonia, with excess of ammonia, remains in solution. 
This test is prepared as follows:—Add (cautiously) liquor ammonite to a 
solution of the sulphate of copper, so as to re-dissolve the oxide of copper, 
which it at first throws down. Care must, be taken not to employ too 
much alkali, otherwise the test will not act. Moreover, the solution must 
not be concentrated, or no precipitate will be obtained. This test, though 
characteristic when cautiously applied, is not very delicate. 

The impediments to the action of this test are astringents, ;is tea, infusion of galls, &c. 
which prevent its acting characteristically. 

'The fallacies to be guarded against arc, yellow-coloured and other organic fluids, as 
decoction of onions, which give a green colour, and slight precipitate, even though no 
arsenic be present. , 

3., Ammonio-nitrate of Silver: Hume’s test. —If a solution of ammonio- 
nitrate of silver (Ag0,2NH 3 ,N0 5 ) be added to a solution of arsenious acid, a 
yellow precipitate ( arsenite of silver, 2AgO,AsO :i ) takes place, and nitrate of 
ammonia, with excess of ammonia, remains in solution. The precipitate is 
soluble in liquid nitric acid, solution of ammonia, and in solution of 
nitrate of ammonia. The mode of preparing this test is as follows:—Add 
a few drops of liquor ammonias to a solution of nitrate of silver, so that the 
oxide of silver which the alkali at first throws down may be nearly, but not 
entirely, redissolved (see SolutiotArgenti Ammomaii, E.). Gm6at care i*v 
requisite to add neither too much nor too little; for if too much ‘be employed, 
|he solution will not occasion any precipitate "with afsenicAs acid; ami if 
too little, it will produce a precipitate (3Ag0,cP0 5 ) with phosphate of 
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soda (2Na0,H0,eP0 5 ), similar in colour to that produced with arse- 
nious acid. The only certain way of. knowing when the proper quantity 
has been employed is to test the solution. Arscnious acid, hut not phos¬ 
phate of soda, ought to occasion a precipitate with it. This test is more 
delicate than the preceding one. 

The impediment* to the operation of this test are, free acids, (as hydrochloric, nitric, 
acetic, citric, or tartaric), chlorides, and Organic matters. The acids may he readily 
neutralized by an alkali. If common salt, or other metallic chloride, be present, amrnonio- 
nitrate of silver throws down a white precipitate (AgCl, chloride of silver), even though 
a considerable quantity of arsenic he present. To obviate this, add a few drops of nitric 
acid, then an excess of a solution of nitrate of silver. Filter to get. rid of the precipitated 
chloride of silver, and apply the ammonio-nitratc of silver. The presence of much 
organic matter impedes the action of this test. 

Ammonio-iiitrate of silver, when properly prepared, docs not occasion a yellow pre¬ 
cipitate with any substance save arscnious acid ; and lienee is not subject to any fallacy 
of that kind. If, however, it. he, not properly prepared, it may occasion a yellow precipi¬ 
tate ( phosphate of silver, 3AgO,ePO) with phosphate of soda. There is an optical fallacy, 
against which the student ought to be put upon his guard : if ammonio-nitratc of silver 
be added to certain yellow liquids containing common salt, a white precipitate ( chloride of 
silver ) is produced, which, seen through a yifflow medium, might, by a careless observer, 
Ire mistaken for a yellow precipitate. 

4. Hydrosvlphuric acid (Sulphuretted Hydrogen, HS.).—This test 
may be employed either in the gaseous form, or in the form of sulphuretted 
hydrogen water (see ante, pp. 363, 364); but the former is to be preferred. 

If sulphuretted hydrogen water be added to a solution of arscnious acid, 
the liquid is rendered yellow; and on the addition of a few drops of a strong 
acid (as of hydrochloric acid) a yellow precipitate (orpiment, tersulphuret of 
arsenic, or sulphursenivus acid, AsS 3 ) falls. If the gas be passed through 
a solution of arscnious acid, a” yellow precipitate (AsS 3 ) is produced, while 
the oxygen of the arscnious acid, and the hydrogen of the hydrosulphuric 
acid, unite to form water, As0 3 + 3IIS=AsS 3 + 3110. 
In order, however, for this effect to be produced, it is 
necessary t-lmt the liquid be slightly acidified by some acid 
(as the hydrochloric). .If the liquid be already acid, we 
must neutralize it by cautiously adding an alkali, and 
then acidify by hydroclilorie acid. 

In applying this test we may place the suspected liquid 
in a test-tube, or conical wine or ale-glass (fig. 119); the 
gas being developed in a common Florence flask (or two¬ 
necked bottle) : the mouth of the flask.is closed by a cork, 
perforated by a tube curved twice at right angles. 

There is, however, an objection to this mode of pro¬ 
cedure : if the gas be disengaged too rapidly, it frequently 
carries over with it a portion of the ingredients (sulphuric 
acid and sulphate of iron, see ante, p. 363) employed in 
generating it. Hence it «>s desirable that it should be 
washed, by passing it through water, before it is allowed to come in contact 
with the arsenical solution. The following apparatus (fig. 120) is, therefore, 
to be preferred for this operation. 

x The ingredients for producing the gas aie contained ifl the flask a, the acid 
being introduced by the funnel b . The disengaged gas is washed by being 
transmitted throdgh tke water contained in the bottle c, and is then con¬ 
veyed into the arsenical solution contained in a conical test or ale-glass. 



Mode of passing hy- 
drosulphuric acid 
through an arseni¬ 
cal solution. 
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Fig. 120. The ingredients for developing the 

gas are a metallic snlphuret (as of 
iron or antimony) and sulphuric or 
hydrochloric acid. (For the etiology 
of the process, see ante, p. 363.) 
Sulphuret of iron and dilute sul¬ 
phuric acid are to he preferred. 
After the gas has passed through the 
arsenical liquid for a few minutes, 
portions of the yellow tersulpliuret 
of arsenic ( orjthnenl ) begin to fall 
down. The separation of the preci¬ 
pitate is promoted by ebullition, and 
the exposure of the solution for a 
few hours to the air. 

The essential characters of the 

Apparatus for the passage of sulphuretted precipitate are, its yellow colour, its 
hydrogen through an arsenical solution. insolubility ill hydrochloric acid, its 

rapid solution in liquor ammonia;, 
forming a colourless and very limpid liquid, and its yielding metallic arsenic 
when dried and heated with either sodn-flux or potash-flux. When the 
quantity of tersulpliuret is small, some difficulty may be experienced in removing 
it from the filter for reduction. The readiest way is that recommended by 
Dcvergie: Collect it on the filter in as small a space as possible, then wash it 
with liquor ammonia;, which dissolves it. The filtered liquid may then be 
evaporated in a capsule or watch-glass: the ammonia flics off, and leaves the 
sulphuret. 

Hydrosulphuric acid produces yellow precipitates with some, other substances, as well 
as with arsenious acid; and, therefore, the appearance of a yellow precipitate on the 
application of hydrosulphuric acid does not prove the presence of arsenic. _ 

1. The salts of cadmium yield, with hydrosulphuric acid, a yellow precipitate, CdS; but 
this is insoluble in liquor ammonia 1 , and soluble in hydrochloric acid. Cadmium has been 
detected in some preparations of zinc. 1 

2. Perchloride of tin, SnCP, sold for the use of dyers under the name of spirit of tin, 
yields, with hydrosulphuric acid, a yellow precipitate, SnS 3 , which is soluble, though with 
difficulty, in liquor ammonite, and is also soluble in concentrated hydrochloric acid. 

3. A solution of emetic tartar (KO,SbO : ‘,T) yields, with hydrosulphuric acid, an orange- 

red precipitate, SbS 3 ; which is soluble both in liquor ammonite and in hydrochlorio acid. 
Dilute solutions of emetic tartar yield paler-coloured precipitates, somewhat resembling 
those produced in arsenical solutions. , 

If hydrosulphuric acid be t ransmitted through a liquid in which pulvis antimonialis lias 
been boiled, tne solution becomes of a reddish yellow colour (SbS 4 ). 

Bihydrosulphate of ammonia, (NH 3 ,2HS) commonly willed hydmulphvret of ammonia 
(described at p. 461), is sometimes employed as a substitute for hydrosulphuric acid, an 
acid being added at the time of applying it, to neutralise the ammonia; but it, is liable to 
several serious objections. When fresh prepared, it causes a yellowish precipitate with 
arsenious acid, red with emetic taitar, and black with solutions of lead; but, by exposure 
to the air for a day or two, it forms a white precipitate with arsenious acid, yellow with 
emetic tartar, and red with lead! 

Bihydrosulphate of ammonia occasions yellow precipitates with the salts of cadmium, 
bichloride of tin, and emetic tartar, without the addition of an acid, and therefore 
ma y be employed to distinguish these *metallic salts from arsenious acid, which requires 



1 Vide Thomson’s History of Chemistry, ii* 220. 
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the addition of an acid to enable it to form a yellow precipitate with bihydrosolphate of 
ammonia. 

5. Nascent hydrogen; Marsh's test. —If arsenious acid be submitted to 
the action of nascent hydrogen, obtained by the action of zinc on diluted 
sulphuric acid, it is deoxidized, AsO 3 +6Zn+6 (HO,SO 3 ) = 6 (ZnO,S0 3 ) -f 
AsH 3 +3IIO, and evolves arseniuretted hydrogen gas, AsH 3 .—This gas is 
recognised by the following properties:—1, it has an alliaceous odour; 2, it 
bums with a bluish-white flame and the evolution of a white smoke (ar&nious 
acid ); 3, its flame deposits on a cold plate of glass, mica, or porcelain, held 
in the upper part of the flame, a black spot or ring surrounded by a larger 
white ring of arsenious acid; 4, if the gas be transmitted through a glass 
tube heated to dull redness, it is decomposed into its constituents, the metallic 
arsenic being deposited on the tube j 5, if arseniuretted hydrogen be trans¬ 
mitted through a solution of nitrate of silver, free nitric and. arsenious acids 
are formed in solution, wdiile metallic silver is precipitated (sec p. 651). 

This test, which is the discovery of the late Mr. Marsh, of Woolwich, 1 may 
be thus appliedMix a small portion of the suspected liquid with some 
diluted sulphuric acid (1 part of pure oil of vitriol and 7 or 8 parts of water), 

, and pour the mixture over some pieces of zinc previously introduced into a 
proper apparatus: bubbles of air immediately make their appearance. If no 
arsenious acid be present, the evolved gas is hydrogen; but if the liquor hold 
arsenic in solution, arseniuretted hydrogen gas is formed. Care must be 
taken not to apply a lighted taper to the jet of gas before the air is expelled, or an 
explosion may be the result. This gas is recognised by the before-mentioned 
characters, which, on account of their import ance, require separate examination:— 

a. It has an alliaceous odour. 

ft. It burns with a bluish-white flame and the evolution of a whitish smoke 
(AsH 3 + 60=As0 3 + 3110). If a plate of mica (commonly termed talc) or 
of common window glass, or of porcelain (as a white saucer or dinner plate), 
be held a short distance above the flame, arsenious acid in a finely pulverulent 
state is deposited on it, forming a white crust: if the plate be depressed so as 
to cut the flame, and thereby slightly to impede the combustion of the gas, a 
blackish stain is also obtained; this in the centre is metallic arsenic, aud in 
the circumference either the suboxide of arsenic, AsO [?], or the hydruret of 
arsenic, AsH 2 . Around the black stain a white film of arsenious acid is 
deposited. Or both the black and white deposits may be readily and simul¬ 
taneously procured by holding vertically over the flame a test tube or a tube 
of glass nine* or ten inches long and a quarter or half an inch in diameter: the 
tube becomes lined for the space of several inches with metallic arsenic 
and arsenious acid, and the garlic odour can be detected at either end of the 
open tube. Or a small glass funnel may be substituted for the tube. 

In order to prove that the white deposit is arsenious acid, and thereby that 
the gas was arseniuretted hydrogen, a solution of the arsenious add should be 
obtained, and the liquid tests for this body applied to it. To -obtain solutions of 
the acid, let the flame successively play beneath three or four drops of water 
placed separately on the under side of the plate of mica ; then apply the liquid 
tests for arsenic before rftentioned. 2 Or apply separate drops of the liquid 


1 Transactions of pie Society of Arts, li. 06; also, London Medical Gazette, xviii. 6S0. 
5 Herapath, London Medical Gazette, vol, xviii. 889. 
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Fig. 122. 


Fig. 121. 



Fig. 121. — a. A syphon tube. b. Stop¬ 
cock. c. Wooden block. d. The 
pillar, e, e. Caoutchouc slips, to 
fasten (lie tube to the pillar. /. Plate 
of mica or pi ass. 

Fig. 122. — g. Small glass bucket. 


Fig. 123. 



tests themselves to the plate, and then let 
the flame play on them successively for a few 
minutes : the characteristic effects of arse- 
nious acid will be obtained. 

"Various forms of apparatus may be used for this 
experiment. That employed by Mr. Marsh is a 
simple glass tube, bent like a syphon (fig. 121). A 
bit of glass rod is dropped into the shorter leg, then 
a piece of clean sheet zinc: the stop-cock and jet 
are afterwards to be inserted. The suspected liquid, 
mixed with the dilute acid before mentioned, is to 
be then poured into the long leg. Effervescence is 
then produced, and after allowing the air to be ex¬ 
pelled, the stop-coek is to be closed; and when a 
sufficient accumulation of gas has taken place, it is 
again to be opened, mid the gas ignited. 

Where the matter to be examined was very small 
in quantity, Mr. Marsh put the suspected liquid, 
the acid, and the zinc, in a little glass bucket 
(fig. 122, g), attached to the stop-conk by a platinum 
wire, and thou introduced it into the short leg of 
the syphon, previously filled with common water. „ 

When the quantity of arsenical liquor to be tested 
is huge, an inverted bell-glass with a stop-cock 
attached may be used. The ziuc is suspended within. 
The bell-glass i3 immersed in the diluted acid to 
which the suspected liquor is added. This appa¬ 
ratus is similar to that used for obtaining fire by 
the aid of a stream of hydrogen gas thrown on 
spongy platinum. 

A modification (fig. 123) of Mr. Marsh’s appa¬ 
ratus is supplied with two bulbs, one in each leg of 
the instrument, and presents some advantages over 
the simple syphon tube: thus it enables us to collect 
a larger quantity of gas, while the bulb assists in 
checking the frothing by breaking the bubbles. 

But the simplest, cheapest, and often the most 
useful form of apparatus, is a two-ouncc wide- 
mouthed phial, with a cork perforated by a glass 
tube or tobacco-pipe (as in fig. 124). It'presents 
this great advamugc, that wc. can employ a fresh 
apparatus for every experiment, and thus avoid all 
possibility of contamination from arsenical liquids 
used in previous experiments. 

Dr. Letheby 1 has suggested some useful modifi- 
extions in this apparatus. If an 
additional small bulb be blown 
between the stop-coek and the 
bulb a, fig. 123, it serves to 
break the bubbles or froth. 
Moreover, if the cross-piece b be 
doubly bent, thus w, it pre¬ 
vents the retrogression of the gas 
from the bulb a to the bulb c. 

,y. If arseniuretted hydro¬ 
gen be subjected to a rgd 
heat it is decomposed into 


Fig. 124. 


Apparatus. 



1 Pham. Journ. vol. v. p. 167, 
1845. 
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arsenicum, which is deposited, and hydrogen gas, which escapes. The gas 
may be generated in a double-necked bottle, or in a wide-mouthed bottle, 
closed by a cork bored with two holes (fig. 125); and may be allowed to escape by 
a horizontal tube (made of difficultly fusible glass), which may be heated by a 
large-wicked spirit lamp. The gas is decomposed by the heat; and the 
arsenicum is deposited in the form of a metallic ring, beyond the flame and 
nearer the aperture. 

Fig. 125. 



e_ 


d 



Apparatus for subjecting Arscniuretted lTj/drogeu to the action of Heat or of Nitrate of Silver. 


a. Bottle for generating the arseniuretted hy¬ 

drogen. 

b. Funnel, or tube, by which the sulphuric acid 

and arsenical liquor arc introduced into the 
bottle. 

c. Escape tube, supplied with a bulb, to con¬ 

dense any liquid which may rise from the 
bottle. 

d. Wider tube, loosely filled with asbestos [or 

cotton wool] to impede the passage of any 
water. This is not essential. 


e. Narrow tube of difficultly fusible glass, drawn 

out to a fine point at the extremity. 

f. Spirit lamp. 

ff. Curved and perforated metallic plate (copper, 
zinc, or tinned iron), to support the glass- 
tube in the event of its softening by the heat. 

h. Curved glasB-tube, which may be substituted 

for the tube e, when the gas is to be passed 
through a solution of nitrate of silver. 

i. Test-glass, containing a solution of nitrate of 

silver. 


The detection of arseniuretted hydrogen by heat was suggested by Liebig, 1 Berzelius, 2 
and Chevallier. 3 Some useful and practical improvements in the mode of applying this 
test were suggested by MM. Kreppelin and Kampmann. 4 The Commissioners appointed 
by the French Academy introduced some additional modifications of the experiment. 5 The 
latter recommend that the tube e should be coated with gold or silver leaf, and subjected 
to the heat of a coal fire, which is preferred to the spirit-lamp flame, as it more effectually 
decomposes the gas. But it complicates the operation, and renders it much more difficult 
of performance. »■ 

The arsenicum deposited hi the tube may be recognized by its physical and chemical 
properties before described (see ante, pp. 638, 643, and 644). 

If the arseniuretted hydrogen be completely decomposed, hydrogen only will be evolved 
by the extremity of the tube e. But as a portion of gas may escape decomposition, the 
jet should be set fire to, and attompts made to obtain arsenical spots on a plate of porcelain. 

2. If the arseniuretted hydrogen be passed through a solution of nitrate 
of silver, a mutual reaction between these substances is effected. Black 
metallic flocculi are deposited, and a solution of arsenious acid is obtained, mixed 

1 Journal de Pharmacie, t. xxiii. p. 568. * 

5 Ibid. t. xxiv. p. 180. 

8 Joum. dtN’Mm, pied. t. v.< 2e Ser. p. 380. 

4 Joum. de Pharmacie, t. xxvii. p. 480; Land. Med. Qaz. Aug. 20, 1841. 

6 Ibid. t. xxvii. p. 425. 
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with free nitric acid, 6(Ag0,N0 5 ) + AsH 3 =6Ag+As0 1 * 3 + ;3H0 + 6N0 5 . 
Hydrochloric acid is then to be cautiously added to the decanted liquor, to 
convert the excess of nitrate of silver into the insoluble white chloride of 
silver. The filtered liquor may then be tested for arsenious acid. Or it 
may be evaporated to dryness, during which operation the nitric acid oxidizes 
the arsenious acid, and converts it into arsenic acid, AsO 5 , which constitutes 
the dry residuum. This yields a brick-red precipitate, 3AgO,AsO s , with a 
solution of nitrate of silver. Or the concentrated solution may be transferred 
to Marsh’s apparatus. 

This test was suggested by Lassaime.' It has been adopted by the Commissioners 
appointed by the French Academy. 8 It is a very valuablo mode of using Marsh’s test, 
and prevents the loss of the first portions of gas. 

The apparatus fitted for performing Lassaigne’s test has been already described and 
figured (see ante, p. 050, fig. 125, h). 

The blank flocculi produced in a solution of nitrate of silver by arseniuretted hydrogen 
are regarded by Lassaignc as metallic silver, by Graham 3 as arseniuret of silver. It 
appears to me to be metallic silver contaminated by some intimately adherent arsenious 
aeid, which can be removed by repeated washing and boiling in water, and especially by 
washing with an alkaline solution. 

In the performance of Marsh’s test there are several impediments and 
fallacies, with which the student should be acquainted. 

a. The impediments to the operation of Marsh’s test are, organic liquids (as porter, soup, 
contents of the stomach, &c.), which occasion great, frothing, and choke up the jet. To 
obviate this, various methods have been advised ; such as greasing or oiling the interior 
of the short, leg of the apparatus ; putting a layer of alcohol or oil on the surface of the 
liquid in the short limb, and placing the apparatus aside for an hour or two, to allow the 
bubbles to hurst. These methods are all more or less objectionable. They cither imper¬ 
fectly fulfil the object intended, or they mask somewhat the qualities of the arseniuretted 
hydrogen. 

The best mode of proceeding in these cases is to remove the arsenic from the liquid by 
Reinscb’s process hereafter noticed (sec p. 052). But if it he thought desirable to get rid 
of the organic matter, the arsenical liquor should bo evaporated to dryness, and charred 
either by beat, very cautiously applied, or by means of oil of vitriol. Danger and Flauditi 4 5 
give the following directions for its execution :—Add to the organic matter contained in 
a porcelain capsule, $ of its weight of sulphuric aeid, and heat until vapours of sulphuric 
acid appear. The matter is first dissolved, hut during the concentration it is charred. 
The liquor is to be constantly stirred with a glass rod. The carbonization is effected 
without any swelling or frothing, and is to be continued until the charcoal is friable and 
almost dry. A small quantity of concentrated nitric acid or nilro-muriatic acid is to he 
added, by means of a pipette, when the capsule is cold. This converts the arsenious acid 
into the more soluble arsenic acid. The mixture is then to be evaporated to dryness, 
treated with boiling water, and the limpid liquor introduced into Marsh’s apparatus, in 
which it never froths. • 

Nitric acid or nitrate of potash is sometimes used to char organic matter; but it is less 
manageable than sulphuric aeid; for towards the end of the experiment it is difficult to 
prevent deflagration, by which part of the arsenic is lost. 

0- The fallacies of this test arise from the presence of either antimony or imperfectly 
charred organic matter in the suspected liquid, or from the employment of either zinqor 
sulphuric acid contaminated with arsenic. A solution of emetic tartar (K0,Sb0 3 ,T) 
placed in Marsh’B apparatus (wflh zinc and dilute sulphuric acid), evolves antimoniu 
reitei hydrogen, gas (SbH 3 ). The oxide of antimony, contained in the emetic tartar 


1 Journal de Ohimie Med. t. vii. 2e Ser. p. 638. 

s Journal de Pharmacie, t. xxvii. p. 436; also. Lend. Med. Gas. Aug. 20, 1841. 

3 Elements of Chemistry, p. 635. 

4 Journal de Pharmacie, t. xxvii. p. 411-412. . , 

5 Mr. L. Thomson, Land, and Ediiib. Phil. Magazine, May 1837 ; also Pfaff, Pharmaceutischcs 
CentraUBltdtfur 1838, S. 65. 
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undergoes deoxidation, KO.SbOYf+ 6Zn+d(H0,S0 3 )==K0,T+6(Zn0,S0 a ) 4- SbH 3 -j- 
3HO. Antimoniuretted hydrogen agrees in several of its characters with arseniuretteid 
hydrogen. 5 Thus it has a peculiar odour which might be mistaken for that of arseniuretted 
hydrogen, though it is not alliaceous. It bums in the air with a pale bluish-green flame, 
and the deposition (on mica, glass, or porcelain) of a black stain (metallic antimony P), 
which is surrounded by a white one of oxide of antimony (SbO 3 ). Moreover, the action 
of hydrosulphuric aciu and of ammouio-sulphate of copper on the oxide of antimony, 
produces colours similar to those generated by the action of these tests on arsenious acid. 
Furthermore, when heated during its passage through a glass tube, antimoniuretted 
hydrogen is decomposed, and deposits a dark metallic crust. It also occasions a black 
deposit of antimoninret of silver in a solution of nitrate of silver, 3(Ag0,N0 5 )4-SbH 3 = 
Ag 3 Sb+3N0 5 +3H0. 

The antimonial is distinguished from the arsenical crust by the following characters:— 
First, the dark stain is less bright and metallic than the arsenical one, ana, when viewed 
by transmitted light, is smoky black; whereas that of arsenic is hair-brown. Secondly, if 
the flame be allowed to play on a solution of ammunio-nitrate of silver, placed on the 
under surface of a plate of mica, uo yellow arsenilo of silver is obtained. Thirdly, the 
greater volatility of arsenieum, and its conversion into oetohedral crystals of arsenious 
acid, 1 2 may serve, in some cases, to distinguish it from antimony. Fourthly, the solubility 
of arsenious acid, and the reaction of the before-mentioned liquid tests on the solution, 
will distinguish it from oxide of antimony, which is insoluble. Fifthly, if antimoniuretted 
hydrogen be conveyed into a solution of nitrate of silver, no arsenious or arsenic acid can 
be detected by the tests before directed to be used for arseniuretted hydrogen. Lastly, 
the metallic crust obtained by submitting a current of the gas to heat presents some 
distinguishing characters : the arsenical crust is always deposited in the more distant or 
anterior part of the tube; whereas the antimonial one is first deposited on the heated part 
of the tube, and by continuing the heat we obtain two rings—one in the anterior or more 
distant, the other in the posterior or less distant, part of the tube. 

In performing Marsh’s test, great care must be taken that the apparatus be perfectly 
clean, and that fresh zinc and acid liquor be used for every experiment. It lias been 
already stated (see ante, p. 350), that sulphuric acid frequently contains arsenious acid. 
The experimenter should also he fully aware of the possibility of the zinc, or even the brass- 
work of the apparatus, containing minute traces of arsenic ; hence the necessity of exa¬ 
mining the qualities of the hydrogen flame before adding the suspected arsenical liquid. 
It has been shown by Mohr'* that zinc which had been once used, but afterwards carefully 
washed both in water and acid, retained sufficient arsenic to produce the usual effects on 
the hydrogen flame. 

Messrs. Danger and Flandin 3 have asserted, and their statements arc confirmed by the 
report of the commissioners of the French Academy, 4 that imperfectly carbonised organic 
matter introduced into Marsh’s apparatus, may deposit on glass, or porcelain, crusts wJiieh 
strongly simulate those obtained from arsenical substances. These non-arscnicul spots 
are composed of sulphite and phosphite of ammonia mixed with a small quantity of organic 
matter. They dissolve with difficulty in nitric acid; and the residue, obtained by evapo¬ 
rating the nitric solution to dryness, yields, on the addition of nitrate of silver, a yellow 

S itate of phosphate of silver. The true arsenical spots, on the other hand, dissolve 
r in nitric acia; and the residue obtained by evaporating the nitric solution to dry¬ 
ness forms, with nitrate of silva 1 ', a brick-red precipitate of arseniatc of silver. 

6. Reinsert s process. —This test wa3 proposed by Iteinseh. 5 If an aqueous 
solution of arsenious acid he boiled with pure hydrochloric acid and clean 
copper foil, or fine copper gauze, or copper wire, the latter acquires an iron- 
grey metallic coating of metallic arsenic. AsO 3 + 3Cu= As + 3CuO. If the 
coated copper be washed, dried, cut into small pieces, and then heated in a 
glass tube by the flame of a spirit lamp, the metallic arsenic is volatilized, and 
sometimes yields a metallic ring; but in general it becomes oxidized, and yields a 
sublimate of minute oetohedral crystals (AsO 3 ). If the coating be sufficiently 

1 Dr. E. Turner’s Chemistry, by W. 'iSiruer. 

2 Joum. de Pharm. t. xxiii. p. 5C3. 

3 Ibiii'. t. xir-ii. p. 410; 

1 ibid. p. 428. 

5 Joitm. fur praktiseken Chimie, Bd. xxiv. S. 242, 1842. 
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thick, it may be scraped from the copper and heated alone in the tube. The 
obtained arsenious acid should be dissolved in water and tested with ammonio- 
nitrate of silver and hydrosulpkuric acid (see ante, pp. 645 and 646). 
Moreover, the solution may be introduced into Marsh’s apparatus, and the 
evolved gas tested as before directed (see ante, p. 648). 

Dr. Christison recommends that the arsenical, solution be mixed with one- 
tenth of its volume of hydrochloric acid: Dr. Taylor employs one-sixth part. 
The copper may be obtained of any required thinness by the action of dilute 
nitric acid. The time required for the ebullition will vary according to the 
strength of the arsenical solution. When this is weak, the boiling should be 
continued for at least a quarter of an hour. 

In conducting this test, care must be taken that the hydrochloric acid be 
free, from arsenic. This may be readily ascertained by boiling it with water 
and clean copper prior to the addition of the suspected liquor. 

Reiusch’s process is valuable rather as yielding a ready means of abstracting arsenic 
from its solution, than as furnishing a new character or test for this substance. 

When the quantity of arsenious acid contained in the liquor is very small, some diffi¬ 
culty may bo found in effecting its complete separation from the copper in the form of a 
distinctly recognizable sublimate. This certainly forms a drawback to the use of Reinsch’s 
process. ' • 

The fallacies of Rcinseh’s process arc, that many liquids will communicate a stain to 
copper, and some even will cause the formation of a metallic coating. In all cases, there¬ 
fore, the proof of the presence of arsenic must depend, not on the mere production of a 
stain or metallic coating, hut on the subsequent conversion of this coating into arsenious 
acid, which must he recognised by the characters beforc-ment ioned. 

Solutions of mercury and silver yield metallic deposits without boiling. Those of tin 
and lead tarnish the copper, but yield no decided metallic deposit (Dr. Alfred Taylor). 
Bismuth and antimony arc the motals whose solutions yield metallic deposits, by Reinsch’s 
process, which most closely resemble that produced by arsenic. “ There is one answer 
to all of these objections; namely, that, from the arsenical deposit, octahedral crystals of 
arsenious acid may be procured by slowly heating tire slip of copper, or the grey deposit 

from it, in the reduction tube.If a deposit take place on copper, but arsenious 

acid cannot bo obtained by heating it, then the evidence of its having been arsenic is 
defective.” 1 

Dr. Lethcby 2 lias proposed to substitute zinc for copper, and nitric acid for hydrochloric 
acid. The. metallic arsenic is thrown down on the zinc, which, when mixed with water 
and sulphuric acid, aud placed in Marsh’s apparatus, evolves arseniuretted hydrogen. 

y. Detection of Arsenious Acid contained in, or mixed with, Organic Substances. 

—I shall confine myself to a brief notice of the modes of detecting arsenious 
acid when mixed with, or contained in, organic substances, such as articles of 
food, the contents of the gastro-intestinal tube, the viscera (especially the 
stomach and liver), the muscles, the urine, &c. Ear further details the reader 
is referred to the valuable works on toxicology of Drs. Christison and Alfred 
I ay lor. 

When arsenic is swallowed, it becomes absorbed into the blood, circulates 
through the body, contaminates the various tissues, and is ultimately eliminated 
-(should the patient survive) by the kidneys. Hence, in toxicological inves¬ 
tigations, it becomes necessafy to submit to examination, not only the solids 
or liquids in which the poison is suspected to have been administered, and the 
contents of the stomach and bowels, but also the stpmach itself, the liver, the 
muscles and other animal tissues, the blood, and the urine. 

In some cases arsenious acid in the solid state may be readily detected *ra 

--—-»- 1 ‘ - 

1 Dr. Alfred Taylor, On Poisons, p. 353-54. 

5 Pharmaceutical Journal, vol. v. p. 165, 1845. 
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organic mixtures, and may be picked out or separated by mechanical means. 
"When the stomachs of persons poisoned by this acid are laid open, we some¬ 
times observe the poison in the form of a white powder or white particles or 
lumps: these are, of course, to be carefully removed, and if they be arsenious 
acid, no difficulty will be experienced in recognizing them by the tests already 
mentioned (see ante, pp. 642 and 643). I on one occasion found about four 
drachms of solid arsenious acid, in small lumps, in the stomach of a gentleman 
poisoned by tliis substance. 

When the arsenic is contained in solution, the liquid should be separated 
from insoluble matters, with which it may be mixed, by filtration through a 
hair sieve, muslin, cotton, or paper. Oil may be separated from the aqueous 
liquid by passing the latter through a coarse paper filter previously moistened 
with water. 

Different methods of detecting arsenic in organic mixtures have been recom¬ 
mended by different writer^ It may be said that each has its advantages in 
particular cases. I shall notice three methods:— 

1. Iteinsch’s process .—Arsenic is frequently and with facility extracted 
from organic mixtures by Reinsch’s process. The method of proceeding for 
simple arsenical liquids has been already described (see ante, p. 052). If it 
oe required to extract, by this process, arsenic from solid organic substances 
(as the stomach, liver, &c.), cut the soft solids into small fragments, and boil 
them with water acidulated with about one-lentil of hydrochloric acid, until the 
tissues are all dissolved or broken down into fine flakes or grains. Filter 
tlirough calico, heat again to the boiling point, and proceed by Reinscli's 
process as before described. 

2. Marsh’s process .—The difficulty of detecting arsenic in organic liquids 
by Marsh’s process arises from the frothing. Danger and Flandin’s method 
of obviating this has been before described (see ante, p. 651.) Their process 
is also applicable to solid organic substances containing arsenic. 

3. Process by hydrosulphuric acid .—In some cases arsenious acid may 
be conveniently separated from an organic liquid by passing a stream of 
bydrosulphuric acid tlirough the liquid previously acidified by hydrochloric 
acid (see ante, p. 046), by which a yellow precipitate of orpimentis obtained. 
This is then to be reduced by the soda-flux (see ante, p. 644.) Organic 
solids should be cut to pieces, boiled with distilled water, the decoction, when 
cold, filtered, then acidified with acetic acid, again filtered, evaporated to 
dryness, re-dissolved in distilled water, and the solution filtered and acidified 
(if not acid) with hydrochloric acid: sulphuretted hydrogen is then to be 
transmitted tlirough the liquid. This process is inferior to either of the two 
preceding ones. 

Composition. —The following is the compositftm of arsenious acid:— 


Arsenicum . 

Oxygen . 

Atoms. 

.. 1 ... 
.. 3 ... 

Eg. m. 

... 75 ... 

... 24 ... 

Per Cent. 

... 75-76 .... 
... 24-24 w ... 

Berzelius. 

.. 75-782 . 
.. 24-218 . 

Mitscherlich. 

. 75-73 

. 24-27 

Arsenious Acid.. 

. 1 ... 

... 99 ... 

... 10000 .... 

.. 100-000 . 

. 10000 


Purity. —Powdered ansenious acid is sometimes adulterated with chalk or 
sftiphate of lime. The fraud is readily detected by heat, which volatilizes the 
acid, but leaves the^impurities. 

It is entirely sublimed wlien heated. Mixed with charcoal and exposed to heat, it 
emits an alliaceous smell. It is dissolved by boiling water; and bydrosulphuric acid, 
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when added, throws down a yellow precipitate, and lime-water yields a white one.— 

Vh.l. 

The Edinburgh College merely observes, that arsenious acid “ is entirely sublimed by 
heat.” 

Physiological Effects, a. On Vegetables. —The effects of arsenious 
acid on plants have been studied by Jiiger, 1 Marcet, Maeaire, 2 and*by others, 
arid from their observations we learn that it is poisonous to all the higher, and 
most of the lower, families of plants. It appears that seeds which have been 
soaked in a solution of arsenious acid are incapable of germinating, and that 
buds which have been plunged in it are no longer capable of expanding. If 
roots or stems be immersed in this solution, the plants perish; death being 
preceded by drooping of the leaves and petals, and the appearance of brownish 
patches on the leaves, the veins and midribs of which are discoloured. If the 
stem of the Common Barberry [Berberis vulgaris) be placed in a solution 
of arsenious acid, the plant dies, but the stamens, according to Maeaire, 
become stiff, hard, and retracted, and on any attempts being made to alter 
their position, they readily break. On repeating the experiment, however, I 
did not observe this condition of the stamens. I found them not at all brittle, 
but quite flexible, and difficult to break, by the point of a knife. The leaves, 
when burnt, evolved a garlic odour. » * 

Jiiger also found that arsenic is absorbed by plants; for, on burning 
vegetables destroyed by this poison, he experienced, as I have done, an 
alliaceous odour. 

On some cryptogamic plants arsenious acid appears to have no injurious 
inlluence. Jiiger has seen a small plant (supposed by De Candolle 3 to be 
Mttcor imperceptibilis ) growing in water which contained of its weight 
of arsenic. And, more recently, Gilgenkrantz 4 says he has seen an algaceous 
plant, of the genus either Leptomitus or Hggrocrocis , dcvclope itself in a 
solution of arsenic. I. can confirm his statement. I have at this moment 
before me an abundant vegetation [Hggrocrocis l) in a solution of arsenious 
acid, the vegetable filaments being intermixed with octohedral crystals of 
arsenic. These are most remarkable exceptions to the general effects of this 
poison on vegetables, and deserve further examination. 

/3. On Animals generally. —Arsenious acid is poisonous to all classes of 
animals. No exceptions, 1 believe, are known to exist to this statement. 
The most extensive series of experiments on this subject are those performed 
by Jager. 5 Erom them w'e learn, that in all animals, from the infusoria up 
to man, death from arsenic is invariably preceded by inordinate actions and 
increased evacuations, especially from the mucous membranes. In most 
animals the stools were frequent and fluid; and in those in which mucus is 
secreted on the surface, it was remarkably increased. The power of voluntary 
motion and susceptibility of external stimuli were decreased; and after death 
the muscles soon ceased to be influenced by the galvanic agency. In animals 
which breathe by lungs, respiration became difficult and laborious; and in 
warm-blooded animals great thirst was experienced. In birds and mammals 


1 Dies. Inung. Tubingre, 1808 ; quoted b_v Mura, in his DietLehre von dm Giften, ii. 99. 

5 Mem. de la Soc. de Pigs, et d'Hist. Nat. Geneve, t. iii. 

3 P/tya. Peg. p. 1329. * 

4 Jourrt. de Pharm. xiiii. SB. 

5 Op. cit. 
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convulsions came on, preceded by vomiting, except in those animals (as the 
rabbit)' which cannot vomit (see ante, p. 85). Enormbad quantities- of 
arsenious acid, have been sometimes administered to horses with impunity; 
Berthe 1 gave two, and afterwards three, drachms to a mare, for the cure of 
an obstinate skin disease, without any injurious effects. Beisienfiirz 2 gavp 
successively, on different days, one, four, three, two, and eight'drSchms of 
arsenious acid to a horse : the animal did not die until the ninth day after 
taking the last-mentioned dose. Yet, notwithstanding these and some other 
analogous fae’fs, ’which seem to prove that arsenic has comparatively little 
effect oU horses, the best-informed veterinarians agree in considering it an 
energotigjp'oison to these animals. 3 

<■ y. Oii' Man. aa. Of very small fax therapeutical, doses .—In very 
small'quantities (as one-sixteenth or one-twelfth of a grain,) no ^Syious effects 
are' usually produced by the use of arsenic, unless it be continued for a long 
period. - Indeed some writers 4 go so far as to assert that it is a strengthening 
remedy), and that it improves the appetite, invigorates digestion, promotes 
assimilation and secretion, excites the muscular and nervous functions,—in a 
word, acts as a tonic. I cannot, however, subscribe to this doctrine. It is, 
indeed, true that patients sometimes experience a temporary increase of 
appetite from the use of small doses of arsenic; and it is also certain that this 
iromedy is frecpiently beneficial in agues and other diseases in which tonics have 
been found efficacious. But the analogy between the action of arsenious acid 
and that of the vegetable tonics, as cinchona (to which Vogt compares it), 
stops here. I have sought in vain for other evidences of a tonic operation. 
I have seen very minute doses of arsenic given to patients affected with lepra, 
and continued for many days, without being able to detect the least indication 
of its action on the systeifj except the amelioration of the disease. When the 
dose was slightly increased, the appetite in some cases appeared to be increased ; 
.but the effect was neither universal nor continued. Very shortly afterwards, 
a sensation of heat in the throat, oesophagus, and stomach, came on, occasion* 
ally with nausea, but seldom with vomiting; in a few cases with gastrodynia; 
5a febrile condition of the body was set up; there were dryness of the skin, 
ilrcpised secretion of urine, relaxed bowels, sometimes w'ith griping; the 
pStienti usually complain of great languor, inaptitude for employment, and 
want of sleep; and sometimes these symptoms were accompanied with, or 
followed by pricking or irritation of the tarsi, redness of the eyes, a slight 
degree of conjunctivitis, and certain swellings, especially of the face [oedema 
’arsenicalis) —effects which are so different from those produced by the 
remedies called strengthening, that I cannot regard arsenic as a tonic. In 
proof of the beneficial effects of this substance, we are gravely told that the 
country-people of Upper Styria, in Austria, use arsenic as a stomachic and 
condiment for many kinds of food—for example, cheese; and a healthy peasant 
himself tells us, that he was accustomed to take two grains of arsenic daily, 
without which, he assure® us, he could not live,! 5 In further proof of this 
strengthening action of arsenic, Vogt says that it promotes the appetite, the 

1 r _____._ _ _;_ ’ _ 

* Bemeil de UMfTk. Oct 1888. 

3 Quoted by Wi|(|er, Die Wbrbmg, &c. i. 317. 

ajifee the evidence-of Mr. Botrles, in the Edtqb. Med. and Stay. Journ. viii. 331. 

Swogt, Pharmakock/mmik. * 

® Med. Jahrb. dS'irterr.tS/aatee, 1823, i. 96, quoted from Wibmer. 
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activity, and the power of old enfeebled horses, and mentions that Jiiger 
noticed the same effects on a pigeon. To the first of these statements, 
namely, the beneficial effects from the use of arsenic as a condiment, I do .not 
give credence; and, with respect to the action of arsenic on horses, every well- 
informcd veterinarian knows that this substance operates on these animals as 
a poison. 

Dr. Fowler 1 gives the following summary of the effects of the arsenical 
solution in more than 320 cases :—In about one third no operation: “ some¬ 
what more than one third were attended with nausea; and nearly one-third 
with an open body; and about one-third with griping. Vomiting, purgings, 
sv ellings, and anorexia, were but rare in comparison with the preceding 
effects, and their less frequent occurrence was generally found in the order in 
which they a$b here enumerated, swellings and anorexia being the seldomest. 
About one-fifth of the cases attended with nausea, and one-quarter of those 
attended with an open body, were unconnected with any other effects. Griping 
did not often occur alone; purging and anorexia seldom or never; and vomiting 
was always accompanied with more or less nausea.” 

There are several effects produced by medicinal doses of arsenic which 
l)r. Fowler has overlooked. The most important of these arc the irritation 
of the conjunctiva and swelling of the face. As soon as these occur the 
arsenic should be either suspended or given in reduced doses. Mr. Hunt 2 
states that in persons of fair complexion and delicate skin, arsenic commonly 
produces a dirt-brown, dingy, unwashed appearance of fill those parts of the 
body protected from the access of light and air. He says that when examined 
under a lens there is found to exist a delicate desquamation of the skin; in 
fact, a faint form of pityriasis. In some cases salivation has been produced 
by the medicinal use of arsenic, as will be noticed presently. 

ft. Of long-continued small doses, or of large medicinal doses {slow 
or chronic poisoning). —Small doses of arsenious acid continued for along 
period, act as a slow poison; and, if persevered in, will ultimately occasion 
death. The same effects take place, in a shorter period, from the administra¬ 
tion of largo medicinal doses. Sometimes the digestive apparatus, at other 
times the nervous system, first shews symptoms of the poisonous operation,of 
this agent. ■ , 

Hahnemann (quoted by Dr. Christison) has graphically described the con¬ 
dition of slow poisoning by arsenic as “ a gradual sinking of the powers of 
We, without any violent symptom; a nameless feeling of illness)Failure of the 
strength, an aversion to food and drink, and all the other enjoyments of life.” 

On some occasions the first symptoms which I hsJve observed of its poison - 
°us operation have been thirst, redness of the conjunctivsrtfnd eyelids, follow'd 
by a cutaneous eruption. At other times irritation of the stomach is the 
leading symptom, In some cases ptyalism is brought on. Marcus 3 noticed 
ibis effect; as also Dr. Ferriar. 4 Mr. Furley 5 has published five illustrative 
eases of it.. Trousseau and ljdoux 6 also mention this symptom as produced 

) Med. Reports of the Effects of Arsenic, p. 98, Loud. 1780. 

Practical Observations on the Pathology and Treatment of certain Diseases of the Stein 
generally pronounced Intractable, p. 15, Lond. 1847. 

E/ihemeridcn, 1809. 

. Med. Hist, and Ref. iii. 300. 

* tg>nd. Med. Gas. xvi. 

Traite de Thera)), ii. 148. 

VOL. I. 2 U 
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by the long-continued use of. fceblcrxbses of arseiffcv • A*$|t)er Instance of this 
effect has been published by Mr. Jofegs. 1 This effectjjfeiircd some import¬ 
ance in the celebrated Bristol cast of ffoisoning.® ,' Jp* ' 

• The. following is an abstract of gie symptom#* ^Mrauced by 0e long-con¬ 
tinued employment of small doses of arsenious acid? but which are more or 
less modified in different casesDisorder of the digestive functions, charac¬ 
terised by flatulence, sensation of warmth, qr actual pain, in the stomach and 
bowels; loss of appetite; thirst, nausea, and vomiting; purging, or at least a. 
relaxed condition of the bowels, and griping; furred tongue, with dryness and 
tightness of the mouth and throat, or with salivation. Quick, small, and 
sometimes irregular, pulse; oppressed respiration, with a dry cough. The 
body wastes; the stomach being frequently so irritable that no food can be 
retained in it. Headache, giddiness, and want of sleep, are frequently observed. 
The limbs become painful, feeble, trembling, subject to convulsions; occasion¬ 
al benumbed, and ultimately paralysed. The cutaneous system is, in sfline 
allectcd, an eruption makes its appearance, and now and then the hair 
and nails fall off. Swelling of the feet and of the face is not unfrequently 
observed; and under those symptoms the patient gradually sinks, in some 
cases retaining his consciousness to the last, hut at other times delirium or 
stupor supervening. 

y- Of excess in: or poisonous doses (acute poisoning ).—The symptoms 
produced by the ingestion of a large dose of arsenious acid are not invariably 
alike, but put on three forms. In some eases the principal or leading ones 
are those indicating gastro-enteritis; the nervous system being not obviously, 
or at least only slightly, affected. In others, the gastro-enteriri" symptoms 
are absent, and the principal operation of the poison is on the vascular and 
nervous systems. Lastly, there, are other cases in which we have gastro- 
enteritic symptoms, with an affection of the nervous and vascular systems. 

Form 1 st: Acute poisoning inth symptoms of rjnstro-cnlent$c~~h\ this form of arsenical 
poisoning, nausea and vomiting come on soon after tha-poisfea has been swallowed, and 
are attended with burning pain in the. throat and stomach, which soon extends over the 
whole abdomen. Pain and vomiting, however, are not invariably present. The matters 
vomited vary iii their nature and appearance; sometimes being bilious, at. other times 
tinged with blood. Frequently there is a sense of heat, dryness, tightness, and constric¬ 
tion of the throat, accompanied with incessant thirst., and occasionally with an almost 
hydrophobic difficulty of swallowing. The lower part of the alimentary canal soon be¬ 
comes aflccled, indicated by the burning pain, which is increased on pressure,—by the , 
hard and tense condition of the abdomen, by the diarrhea (the stools occasionally being 
bloody), by J,lie tenesmus, and by ihe occasioned beat and excoriation of the anus. When 
the lower part of the alimentary canal is powerfully irritated, the urino-genital apparatus 
become affected; and thus there may be difficulty in passing the water, -with burning 
jadf! m the genital organs. The urine is frequently diminished, and sometimes suppressed, 
the constitutional symptoms are, in part, such as might be expected from this violent 
local disorder: thus the pulse is quick, hut at the same time small, feeble, and irregular; 
there are cold clammy sweats ; the action of the heart is irregular, giving rise to palpita¬ 
tion; the breathing is short, laborious, and often painful; the tongue is'dry and furred; 
and the .membrane lining the air-passages feels hot, and oftentimes painful. ' 

Although, in this form of acute arsenical poisoning, bie gastro-enteritis is the principal, 
and, in some cases, almost the only affection, yet there are generally observed some 
symptoms indicative of disorder of the eerehro-spinal system : sometimes in the form of 
tremblings or cramps of theflimbs, or delirium, and even, in the last stage, insensibility. 
^Occasionally, also, eruptions take plaee. , 


W LoudaiMeil. Ga!. xxvi. ?6fi. 

2 IMid. xv. 51!); and Trans. Prov. Assoc, iii. 432. 
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In this form of poisoning; death usually occurs in frojn twenty-four hours to three days 
after the administrated® of. arsegic; but Dr. Christison says that Pyl has recorded a case 
where death occurred three feme after swallowing the poison. ' 

Form 2d: Jbente puisottingMiffi collapse or narcotism, without any remarkable symptoms 
of gastro-euteafk. —lu som^eases of poisoning, in both man and animals, the symptoms 
arc those indicating disorder of the cerebro-spinal and vascular systems: abdominal pain, 
vomiting, and purging, being either altogether absent or very slight. The symptoms are 
usually faintness, or perhaps actual syncope, frequently convulsions, or paralysis; and,* 
sometimes, insensibility or delirium. This form of arsenical poisoning is somewhat rare. 
In most of the recorded cases the quantity of arsenious acid taken was very* large; for 
example, half an ounce, or even more. * ' 

I have seen one case of this form of poisoning. The individual (a gentleman about 20 
years of age) coarsely pounded a lump of arsenious acid, and swallowed^; it. At a rough 
calculation, it was supposed that he took six or eight, drachms of the poison. The symp¬ 
toms were pain, vomiting, great weakness with extreme depression of the vtiscnlar system, 
faintness, collapse, and death in about four hours. Ilis intellect was clear until a very 
short time before death, when lie sank into a dose. There were neither convulsions nor 
paralysis. Every attempt was made to remove the poison from the stdmaoh; copious 
vomiting existed; large draughts of water were administered, and the stomach-pump was 
applied. Notwithstanding these circumstances, I found more than four drachms of solid 
arsenious acid, in the form of lumps, in ihc stomach after death. Their weight had 
apparently prevented their removal during life. 

Form ‘id: Acute poisoning with symptoms of yastro-enterUis, followed by an affection of 
the. cerebro spinal system .— In this form of poisoning we have at first the usual gast.ro- 
enteritie symptoms, and which 1 have already described under the first, form of poisoning. 
When, from the smallness of the dose, or from other circumstances, the patient recovers 
from the gast ro-eiitcritis, symptoms of a cerebro-spinal affection sometimes make their 
appearance. The kind of disorder, however, varies considerably in different individuals. 
“ The most formidable,” says Dr. Christison, “ is coma; the slightest, a peculiar imper¬ 
fect. palsy of the arms or legs, resembling what is occasioned by the poison of lead ; and 
between these extremes have been observed epileptic Ills, or tetanus, or an affection 
resembling hysteria, or madness.” 

In a medico-legal point of view it is important to determine what in the 
smallest fatal dose of arsenious acid. 1 It is not easy, however, to give a 
positive answer to this question. Dr. Chris! ison says, “ the smallest actually 
fatal dose I have hitherto found recorded is 4] grains. The subject was a 
child four years old, and death occurred in six hours. In this instance, 
however, the poison was taken in solution.” Dr. Letlieby 2 has reported a 
case in winch two grains and a- half proved fatal in 66 hours : the patient 
was a robust girl. More recently a case has been recorded 3 in which there 
was reason to suspect that the death of a woman was produced by half an 
ounce of Eowler’s mineral solution (=2 grs. of arsenious acid). The 
powerful effects sometimes produced by 4, or a grain, lead us to suspect 
that one grain might produce death; but wc have mo recorded case of this. 
Hahnemann says, one or two grains may prove fatal in a few days; and 
Dr. Christison remarks that this statement cannot be very wide of the truth. 
01 course a repetition of much smaller quantities might cause death. 
Dr. Alfred Taylor considers that from' two to three grains may bo regarded 
as a fatal dose. However, under certain circumstances, enormous quantities 
have been swallowed with very trivial effects. Some years ago I opened the 
body of a man who destroyed himself by taking arsenic, and I was informed 

1 See some remarks on this subject by Jlr. A. S. Taylor, iu the Guy’s Hospital Reports, No. xi'«; 
“Iso in Uis work On Poisons, 

" bond. Med. Gas. vok xxxix. p. llfl, ,luu. IB, 1847. 
ibid. vol. xlii. p. 87, July 14, 1848. 
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by the friends that about a fortnight previous to his death he made an 
attempt to destroy himself by swallowing a quantity of powdered arsenic, 
which they found, on inquiry at the druggist’s of whom it was purchased, 
to have weighed half an ounce. It was takefi Immediately after dinner, 
and the only effect produced was violent vomiting. Here it is evident that 
the distension of the stomach with food saved the patient’s life. This 
unfortunate individual repeated the attempt, and death was the result. 
Another remarkable case of recovery, after the ingestion of half an ounce, has 
been recorded by Dr. Skillmun. 1 

Morbid appearances produced by Arsenious Acid. —When arsenious 
acid kills by its narcotic operation (constituting the second form of arsenical 
poisoning), no morbid condition is observable after death. In other eases, 
however, various alterations are observed, which may be most conveniently 
arranged under the following heads:— 

a. Morbid appearances of the alimentary canal. —The alterations 
observed in the condition of the intestinal canal vary with the quantity of 
the poison taken, and probably with other circumstances, but they are all 
indicative of inflammation: thus we have redness as one symptom, sometimes 
accompanied with extravasations of blood into the tissue of the canal; 
ulceration is also frequently observed, sometimes softening of the mucous 
coat, effusion (of lymph or blood), and occasionally even gangrenous spots. 

0. Morbid appearances of the vascular system. —The blood is some¬ 
times, though not invariably, fluid after death, and dark coloured. The 
heart is mostly flabby, and it is asserted that on its inner surface (especially 
the carnese columns: and valves, particularly of the left side), is observed 
redness, sometimes diffused, sometimes in the form of spots, 2 which penetrate 
a line in depth into the substance of the heart. The pericardium usually 
contains serum. 

y. Morbid appearances of the respiratory system. —These arc neither 
very remarkable nor*constant, and principally consist in redness of the pleura, 
effusiop of lymph or serum into the cavity of the pleura, red spots, and occa¬ 
sional congestion of the lungs, and redness of the membrane lining the 
air-tubes. 

S. The morbid appearances of other parts deserve little attention. In 
some cases, inflammation, and even gangrene, of the genital organs have been 
observed; the conjunctiva is sometimes very vascular, and alterations are 
occasionally observed in the condition of the skin. Redness, extravasation 
of.blood, and effusion of sprain, arc said to have been seen in the brain. 

In connection with the morbid appearances produced by arsenic, the following remarks, 
made by Orfila, 3 deserve notice:—Under certain circumstances, the mucous membrane of 
the stomach and intestines is lined with a multitude of brilliant points, composed of fat. 
and albumen : placed on burning coals, these grains decrepitate on drying, and produce a 
noise which has been improperly denominated detonation: they inflame as a fatty body 
when they contain a notable quantity of fat, and exhale an odour of burned animat matter. 
These f itly and albuminous globules may .be met with', in the bodies of individuals who 
have not. been poisoned, and require attentive examination in order to distinguish them 
from arsenious acid. The best, method of avoiding this error is to digest these granular 

* 1 Loud. Med. Gas. vol. six. p. 23S, from American drum, of Med. Sciences, Aug. 1830. 

s White spots ore frequently met with on the surface of the heart when no arsenic lias boon taken 
{Guy’s Hospital Refiort^ v ol. iii.) , 

3 Diet, de Med. ed. 2/art. J'rsetiic. 
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parts with water, and to apply the tests proper for demonstrating the existence of 
arsenious acid.” 

Influence of Arsenious Acid on the Putrefactive Process. —Until 
the commencement of the present century it was supposed that the bodies of 
animals poisoned by arsenious acid were unusually prone to putrefaction. 
This, however, has been satisfactorily disproved by the experiments and 
observations of Klauk, Keleh, Iliinefield, and others; 1 and it appears that, 
when placed in contact with animal textures, it acts as an antiseptic. 
“ I have kept a bit of ox’s stomach four years in a solution of arsenic,” says 
Dr. Christison, “ and, except slight shrivelling and whitening, 1 could not 
observe any change produced in it.” This antiseptic property of arsenious 
acid, which has been, in my opinion, fully and satisfactorily proved, sufficiently 
accounts for the good state of preservation in which the alimentary canal has 
been frequently found some months after death in those poisoned by this 
acid, where it was not evacuated by vomiting or purging. 2 

But there is another effect said to be produced on the bodies of animals, 
which is not so easily accounted for: I mean their conversion into a kind of 
mummy-like or adipoccrous matter. The following is an abstract of the 
phenomena, as deduced from numerous experiments and observations, several 
of which are recorded in Dr. Christison’s invaluable Treatise on Poisons. 
After death putrefaction commences, and is attended with the usual odour; 
but, instead of increasing in the customary manner, it seems for a time to be 
at a stand-still, and then a scries of changes commences of a peculiar character: 
the soft parts become (inner and drier, at the same time retaining their struc¬ 
ture; the putrid odour is frequently succeeded bv one resembling garlic; the 
skin becomes brown and parchment-like; the muscular fibres and cellular tissues 
(especially of the abdominal parictes) are changed into a tallowy cheesy-like 
mass; the liver, spleen, and heart, become dry, while the bowels, lung's, and 
brain, form a greasy mass. During these processes the quantity of arsenic 
in the body diminishes, probably by exhalation,—a circumstance very probable, 
when we bear in mind the garlic odour emitted by the body, and which has 
been observed by several writers. The diminution, however, must fee ex¬ 
ceedingly small. After some time the cheesy smell disappears, and the body 
becomes dry and hard. In some cases the alimentary tube has been found 
little changed or decomposed, although other parts of the body had been 
completely mummitied. 

1 ought, however, to remark, 'that some writers do not ascribe these phe¬ 
nomena to the influence of arsenious acid, but to oilier causes. Jager 3 tells 
us that in his experiments the putrefaction of the bodies of animals poisoned 
by arsenic seemed neither to be retarded nor hastened, whether they were 

1 Qopted by Wibmcr, iu his Wirkmg d. Arzneim. u. Gifts; and by Dr. Christison, in his 
Treati.is on Poisons. 

1 Tn the dissecting-room of the London Hospital I have often witnessed the powerful and valuable 
antiseptic properties of arsenious acids Subjects injected with this substance arc but little decom¬ 
posed at the expiration of one or two months, even during the summer sensor). But the skin 
acquires a dark colour, and the body undergoes a remarkable change, which some persons compare 
to a kind of gelatinization. Arseniuretted hydrogen appears to lip evolved. The hones of these 
subjects are impregnated with arsenic; and black and yellow deposits (the former, perhaps, of metallic 
arsenic, the latter, of orpiment) are very frbvious in the skeletons. The use of arsenical injeetimfh 
we objectionable, on account of the troublesome sores which bodies so preserved give rise to in 
those engaged in dissection. 

3 Quoted by Wibmer, op. cit. i. 305. 
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buried or not; but he admits that parts in contact with an arsenical solution 
seem preserved from putrefaction. Seemann 1 likewise states, that the bodies 
of three dogs underwent the usual kind of putrefaction after death. How¬ 
ever, that in many cases arsenic modifies the putrefactive process, can hardly, 
I think, be doubted by those who carefully examine the evidence adduced in 
favour of this opinion. 

Does this mummifying process depend on the chemical influence of the. 
arsenic, or ought we to refer it to a change, effected by arsenic on the body, 
during life, causing “a different disposition and affinity among the ultimate 
elements of organized matter, and so altering the operation of physical laws 
in it ?” The latter hypothesis appears to me untenable; for, in the first 
place, there is no evidence of any peculiar change of this kind during life; 
secondly, that this does not take place appears probable, from the putrefactive 
process commencing after death as usual; and it would appear that the pe¬ 
culiar influence of the arsenic does not commence, or at least is not evident, 
until this process has existed for some time, and when a garlic odour is evolved 
by the body. It is, indeed, true that the quantity of arsenic which has been 
detected in the body after death, is “ almost inappreciably smallbut it is 
probable that the quantity is much larger than chemists have yet been able to 
recognise: and it is not at all unlikely that the arsenious acid may enter into 
new combinations while within the dead body, and in this way become diffused, 
probably in a gaseous state: the garlic odour which is evolved favours this 
notion, as well as the statement made by some, that the quantity of arsenic in 
the body diminishes during the progress of the mummifying process. 

Modus .Operand!. —When arsenious acid is swallowed, or otherwise applied 
to a lilting surface, it becomes absorbed (see ante, pp. 1.01 and 103). The 
absorption of it is now no longer a matter of doubt; for arsenic has 
been detected in the blood, in the animal tissues (liver, spleen, kidneys, 
stomach, and muscles), and in the urine. Although Beissenhirtz 2 was the 
first who obtained arsenic from the tissues (stomach, ciecum, lungs, liver, 
heart, and brain,) of animals poisoned by this substance; yet to Orfila is due 
the credit of having fully established these facts, and applied them usefully iri 
medico-legal investigations. Tor practical purposes it is useful to know’ that 
the poison may be found in the largest quantity in the liver, spleen, and urine. 
Lassaigne 3 states that he detected it in the infiltrated pleura of a home. 

Arsenious acid appears to exercise a specific influence over several parts of 
the body, especially the alimentary canal, the heart, and the nervous system. 
That the alimentary cartel is specifically affected is shown by the inflamma¬ 
tion of the stomach induced by the application of arsenic to wounds, and 
which, according to Sir B. Brodie, is more violent and more immediate than 
when this poison is taken into the stomach itself. That the heart is also 
specifically acted on by arsenious acid is proved by the symptoms (the Axiety 
at the prmcordia, the quick irregular pulse, &c.), and by the post-mortem 
appearances (red spots in the substance of this viscus), and by the diminished 


1 Quoted by Dr. Christiaon, op. cit. p. 322; also Wibmer, oji. cit. i. 322. 

2 De Arsmici ejjiair.ia periculis ilhistrata, Berol. 1823 (quoted by Wibmer, Die Wirhmy der 
Arzncimittel. u. Gifte, Bd. i. S. 316, 1831) ; and Orfila, Vourn. de Chim , Med. t. vi. 2e aer. 1840, 
and Traite de Tojdcologie, t. i. p. 847, 1843.—Sec also the Report of the French Commistioners, 
in the Journ. de PhamCC. jxvi*. p. 415.* 

3 land. Med. and Phys. Journ. vol. xlvi. p. 259, Aug. 1821. 
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susceptibility to the galvanic influence. The specific affection of the nervous 
system is inferred from the symptoms: namely, the headache, giddiness, wan¬ 
dering pains, impaired sensibility of the extremities, delirium, coma, feeble¬ 
ness, lassitude, trembling of the limbs, and the paralysis or tetanic symptoms. 

The alimentary canal, heart, and nervous system, are not the only parts oti 
which this acid appears to exercise a specific influence: the lungs, the skin, 
the salivary glands, &c. are also specifically affected. The disorder of the 
lungs is inferred from the local, pain, cough, and occasional inflammatory 
appearances after death. The eruptions and other altered appearances of the 
skin, and the falling off of the hair and nails (sometimes noticed), have led 
to the idea of the specific influence of arsenious acid on the cutaneous system : 
an opinion which seems further supported by the fact of the remarkable influ-‘ 
ence it exercises in some cutaneous diseases, especially lepra. The salivation 
noticed by Marcus, Terrier, Mr. Furley, Cazenave, and others, shews that the 
salivary {/lands are specifically influenced. Tile swelling of the face, and 
the irritation and redness of the eyelids, also deserve notice in connection with 
the specific effects of this poison. 

On the whole, it is impossible, I conceive, in the present state of our 
knowledge, to designate the medicinal effect of arsenic by any term which 
shall briefly but characteristically declare its physiological properties. The 
terms tonic and anfis/iasmodic are quite insufficient, for the purpose; nor 
am I satisfied with the designation antisjmsmodic spa/nvmic before given to 
it (see ante, p. J 85). 

Uses. —So powerful a poison as arsenic necessarily requires to be employed 
with great caution, and to have its effects carefully and attentively watched; 
for it has upon more than one occasion proved fatal when used as a medicinal 
agent. . 

In intermittent fevers and other periodical diseases, arswvie ’ has been 
employed with great success. For its introduction into practice in these cases 
in this country, we are indebted to the late Or. Fowler, of Stafford;* but 
Leinery and Wcpfer appear to have first mentioned its febrifuge property. 
Ur. Fowler was led to its use from the beneficial effects obtained by the use 
of the “ Tasteless Ayne JJrop,” and from the information of Mr. Hughes, 
that this patent hiedicine was a preparation of arsenic. The reports published 
by Dr. Fowler, of the good effects of arsenic in periodical diseases, as observed 
by himself, by Dr. Arnold, and by I)r. Withering, have been amply confirmed 
by the subsequent experience of the profession generally. No remedy has 
been more successful in the treatment of ague. Jit will not nnfrequently put 
a stop to the disease even when cinchona or the sulphate of quina has failed. 
Dr. llrown, 1 2 who has used it in many hundreds of cases, never saw any per¬ 
manently ill effect arise from it; he considers it superior to crude bark, but 
inferior to quina .* over both it lias the advantages of cheapness and tasteless- 
pess. It should be given three times a day. It is not necessary to intermit 
its use during the febrile paroxysm, for I have repeatedly seen it given with 
tile best effects during the attack. In agues accompanied with inflammatory 
conditions, in which cinchona and sulphate of quina arc apt to disagree, ar¬ 
senic may, according to Dr. llrown, be sometimes administered with the best 


1 Medical Export of lhe Effects §f Arseniy VlSHtf 

2 (hjelopadia of Practical Medicine , ii. 228. 
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effects. It is also very successful in relapses after the use of the above reme¬ 
dies. Dr. Macculloch states that one-sixteenth of a grain of white arsenic, 
given three or four times a day, will sometimes cure ague when the liquor 
potassm arse nit is fails. A combination of arsenic and cinchona, or arsenic 
and sulphate of quina, sometimes succeeds, where these agents used separately 
fail. When the stomach is very irritable, opium is occasionally advan¬ 
tageously conjoined with arsenic. If the bowels be confined during the use of 
the remedy, gentle laxatives should be employed. Arsenic has been benefi¬ 
cially employed in various other periodical diseases; as periodical headaches, 
intermittent neuralgias, &c. 

In various chronic affections of the stein, particularly the scaly diseases 
(lepra, psoriasis, and pityriasis), eczema,' and impetigo, arsenic is one of our 
most valuable agents. I can confidently recommend it in lepra, having seen 
a large number of cases benefitted by it. Frequently the disease is relieved 
without any obvious constitutional effect: sometimes a febrile condition of 
the body is brought on, with a slight feeling of heat in the throat, and thirst; 
occasionally with an augmentation of appetite. The urine and cutaneous 
secretion are often promoted; the bowels may be constipated or relaxed; and 
oacasionally, as I have already noticed, salivation takes place. If the patient 
complain of swelling and stiffness about the face, or itching of the eyelids, the 
use of the medicine ought to be immediately suspended. Sometimes the dis¬ 
eas® returns at the end of six or twelve or more months, and again disappears 
on a return to the use of arsenic. In psoriasis, especially psoriasis guttata, 
it frequently fails to give relief. Ichthyosis and elephantiasis are said to 
have been benefitted by the use of it. 

According to Mr. Hunt, arsenic exercises an “ almost omnipotent influ¬ 
ence” over non-syphilitic cutaneous diseases; and he ascribes the numerous 
failures in the treatment of these maladies to one or more of the following 
sources :—1st, the syphilitic character of the disease being overlooked; 2dly, 
the administration of arsenic during the inflammatory or febrile state of the 
disease; 3dly, the use of it on an empty stomach; 4thly, the exhibition of 
the remedy in too large doses, and at intervals too distant. He recommends 
five minims of Fowler 5 s solution three times a day, to begin with, and as soon 
as the conjunctivitis appears, to reduce the dose; and he deprecates the em¬ 
ployment of gradually increasing doses. These are the regulations under 
which I have usually given it; and though I can bear testimony to the great 
value of arsenic in skin diseases, my experience does not authorise me to 
ascribe to it the “ almost opmipotent influence” which Mr. Hunt has done, 
for I have repeatedly witnessed its failure as a therapeutical agent in some of 
these maladies, 1 especially in superficial lupus, psoriasis guttata, obstinate 
eczema, &e. 

Various chronic affections of the nervous system have been treated by 
the arsenious acid, and with occasional benefit: for example, neuralgia, 
epilepsy, chorea, 2 and even tetanus. I have seen arsenic used in a considerable 
number of epileptic cases, and in none was the disease cured. In some, the 
fits occurred less frequently, but I am not sure that this was the effect of the 
medicine. In chorea, I have seen great advantage attend its use;—in fact, I 

1 For further information on the use of arsenic in skin diseases, consult Rayer, Treatise on Dis- 
edscs of the Skin, by Dr.*(Willis,jj). 80; and Mr. Hunt’s work, before quoted. 

s Dr. Gregory, Med.-Chir. Trans, of London, xi. 299. 
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know of no remedy for this disease equal to arsenic, which, in a large propor¬ 
tion of cases, acts almost as a specific. It has also relieved angina pectoris. 
It is said to possess the power of controlling determinations of blood to the 
head. 1 2 

In bites of venomous snakes and of rabid animals, arsonious acid has 
been recommended. In India, the Tanjore pill (the basis of which is arsonious 
acid) has long been celebrated for the cure of the bite of the Cobra di Capello, 
and other venomous serpents. There is, however, no valid reason for sup¬ 
posing that it possesses any remedial power in these cases. Arsenic has been 
employed as an internal agent in various other diseases—as chronic rheuma¬ 
tism, especially when attended with pains in the bones; in diseases of the 
bones, particularly venereal nodes ; a in syphilis ; in passive dropsies; in 
the las^ stage of typhus, &c. 3 , 

Arsenious acid has long been employed as an external application. It 
has been applied and recommended by Sir A. Cooper, Bupuytren, and other 
high authorities; but its use is always attended with some danger. M. Boux, 
a celebrated surgeon at Paris, states, 4 that he amputated the breast of a girl, 
18 years of age, on account of a scirrhus of considerable magnitude. After 
the cicatrix had been several days completed, ulceration commenced, accom¬ 
panied with darting pains. To avoid frightening the girl by the use of the 
actual cautery, he applied an arsenical paste over a surface of about an inch 
in diameter. Colic, vomiting, and alteration of countenance, came on the 
next day; and in two days afterwards she died in violent convulsions. “ I 
am convinced,” says M. Itoux, “ that this girl died poisoned by arsenic.” 
I could quote several other cases illustrative of the same fact, but shall con¬ 
tent myself witli referring to Wibmer’s work 5 for an account of them. The 
following case, related by Pesgranges, 6 shews the danger of applying arsenic 
externally, even when the skin is sound:—A chamber-maid rubbed her head 
with an arsenical ointment, to destroy vermin. Though the skin was per¬ 
fectly sound, the head began to swell in six or seven days after ; the ears 
became twice their natural size, and covered with scabs, as were also several 
parts of the head; the glands of the jaw and face enlarged; the face was 
tumefied, and almost erysipelatous. Her pulse was hard, tense, and febrile; 
the tongue parched, and the skin dry. To these were added excruciating 
pain, and a sensation of great heat. Yertigo, fainting, cardialgia,’occasional 
vomiting, ardor urinm, constipation, trembling of the limbs, and delirium, were 
also present. In a day or two after, the body, and especially the hands and 
feet, were covered with a considerable eruption of small pimples with white 
heads. She finally recovered, but during her convalescence the hair fell off. 

Though employed as a caustic, yet the nature of its chemical influence on 
the animal tissues is unknown. Hence it is termed by some a dynamical 
caustic, in opposition to those caustics acting by known chemical agencies. 
Mr. Blackadder 7 asserts, that the danger of employing arsenic consists in not 


1 Edinb. Med. and Surg. Joum. April 1839. 

2 Colhoun and Baer, Jmer. Med. Record, id. and iv. 

3 Fcrriar, Med. Hist. i. 84. * 

4 Nojtv. Elem. c£e Med. 

5 Die Wirkung, &c. 

6 Orfiln’8 Toxicol. Generate. 

7 Observations on Phagedena Oangrenost, Ediup. 1818. 
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applying a sufficient quantity. A small quantity, lie says, beconies absorbed, 
whereas a large quantity quickly destroys tbe organization of the part, and 
stops absorption. 

Arsenic has been extolled as a remedy for caticer. Justamond 1 esteemed it 
a specific. Various empirical compounds, which gained temporary notoriety 
in the treatment of this affection, owe their activity to either arsenioiis acid 
or the tersulphurct of arsenicum. But by the best surgeons off the present 
day it is never employed, because experience has fully shown that it is incapa¬ 
ble of curing genuine cancer, while it endangers the lives of the unfortunate 

E atients. It cannot, however, be denied, that diseases resembling cancer have 
eeu much relieved, if not cured, by it, and that the progress of cancer itself 
has occasionally been somewhat checked by its use. 

In some forms of severe and unmanageable ulceration, especially lupus or 
noli me tangcre, arsenical applications arc employed with occasional benefit, 
where all other local remedies fail. In such cases arsenic is not to be 
regarded as a mere caustic; for other, and far more powerful agents of this 
kind, are generally useless. It must act by substitution : that is, it sets up 
a new action in the part, incompatible with that of the disease. The late 
B*ron Dupuytren employed an arsenical dusting powder (composed of 99 
parts of calomel and 1 part arsenions acid) in lupus, not as an cscharotic, but 
rather as a specific. Mixed with gum-water, or with fatty matters, it has 
been sometimes used as a paste or ointment. These applications are to be 
allowed to fall off spontaneously, and to be repeated five or six times. Sir A. 
Cooper 2 recommends an arsenical ointment (arsenions acid, sublimed sulphur, 
aa. 5j.; spermaceti cerate, sj-) to be applied, on lint, for twenty-four hours, 
and then to be removed. When the slough conies away, the ulcer is to be 
dressed with simple ointment, and will generally heal in a short time. Gaze- 
nave says he has seen arsenical applications used by Bictt, and has himself 
employed them many times, without having met with one instance of injurious 
consequences. The arsenical paste . (arsenious acid, cinnabar and burnt 
leather, made into a paste with saliva or gum-water) is used where a 
powerful action is required ; but besides the danger of causing constitutional 
symptoms, to yhich all arsenical compounds are liable, it is apt to occasion 
erysipelas. 

In onychia maligna, my friend Mr. Luke regards an arsenical ointment 
(composed of arsenious acid, gr. ij., and spermaceti ointment, sj.) as almost a 
specific. 

The topical application of arsenic has been successfully employed to relieve 
toothache; but it is a dangerous and at first a painful remedy. A sixteenth 
of a grain mixed with mastic is placed in the hollow of the decayed tooth. I 
have been informed that in one case it caused an eruption on the face. 

Arsenious acid is a constituent of some of the preparations sold as depila¬ 
tories. 

Administration. —Arsenious acid may be administered, in substance, in 
doses of from one-sixteenth to one-eighth of a grain, made into pills, with 
crumb of bread. In makipg a mass of pills, great care should be taken that 

^ An Account of the. Method) pursued in the Treatment of Cancerous and Scirrhous Disorders, 
and other Indurations, Lyjjd. 1780. 
s Lancet, i. 204. r 
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the arsenic lie equally divided; for this purpo’se it should be well rubbed in 
a mortar with some fine powder (as sugar) before addipg the bread crumb. 

A much safer mode*of exhibition is to give this potent remedy, in the form 
of solution, with potash (as thfc liquor pot ansa! arscnitis) . But I have al¬ 
ready mentioned, that Dr. Macculloch found solid arsenic more efficacious 
than this solution : and Dr. Pliysick, of the United States, thinks “ that they 
. act differently, dnd cannot be substituted for one another.” 1 The hydrochloric 
solution (De Valanyin’s solution) is another form for employing it. 

Whether given in the solid or liquid form, it is best to exhibit it immedi¬ 
ately after a meal, when the stomach is filled with food : for when given on 
an empty stomach (as in the morning, fasting), it is much more apt to oc¬ 
casion gastric disorder. It is sometimes advisable to conjoin opium, either 
to enable the stomach to retain it, or to check purging. In debilitated con¬ 
stitutions, tonics may be usefully combined with it. An emetic (as ipecacuanha), 
or a laxative (as rhubarb), may be employed where the stomach is overloaded) 
or the bowels confined. Its effects are to be carefully watched, and whenever 
any unpleasant symptoms (as vomiting, griping, purging, swelling or redness 
of the eyelids, dryness of throat, ptyalisin, headache, or tremors) make their 
appearance, it will of course be advisable to diminish the dose, or suspend for 
a few days the use of the remedy. Indeed, when none of these symptoms occur, 
it is not proper to continue its use more than two weeks without intermitting 
its employment for a day or two, in order to guard against the occasional ill 
consequences resulting from the accumulation of the poison in the system. 

Antidotes. —In cases of poisoning by arsenic, several indications require 
to be fulfilled: 

1. The first object to be effected is to expel the poison from the stomach. 
Tor this purpose the stomach-pump should be immediately applied. If this 
be not in readiness, and vomiting have not commenced, tickle the throat with 
a feather or the finger, and administer an emetic of sulphate of copper or sul¬ 
phate of zinc. Promote vomiting by diluent and demulcent liquids ; as milk, 
white of egg and water, flour and water, gruel, sugared water, broths, linseed- 
tea, oil and lime-water, a mixture of milk, lime-water, and albumen, &c. The 
liquid serves to promote vomiting; the demulcents (mucilage, albumen, oil, 
casein, sugar, Ac.) invest the poisonous particles, and, therefore, act as 
mechanical antidotes; while the lime-water is useful by diminishing the 
solubility of the arsenious acid. 

To expel arsenious acid from the intestines, castor oil is the best purgative. 

2. The second object is the employment of mechanical and chemical 
antidotes. The uses of mechanical antidotes in cases of poisoning have been 
before noticed (see ante, pp. 154 and 155). The demulcents directed to be 
used in promoting vomiting are, in fact, mechanical antidotes. 

Charcoal, magnesia, hydrated sesquioxide of iron, and any inert powder (as 
linseed-meal, flour, liquorice-powder, &c.), when swallowed in large quantities, 
may be occasionally of service, by enveloping the particles of arsenic, and 
preventing their contact with the gastric surface. Olive oil, on which, 
according to Dr. Paris, 2 the Cornish miners rely jvith confidence, can only 
act mechanically in the way'just mentioned. 


1 United Shdes Dispenialoiy. 
3 Phnmacotoyia. 
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Of chemical antidotes (see ante, pp. 159 and 161), there are none for 
arsenic on which much reliance can be placed. Those recommended are— 
animal charcoal (see ante, p. 160, foot-note, and p. 316), hydrated sesquioxide 
of iron, magnesia, and lime-water. But none of these are efficacious as 
chemical agents unless the poison be in solution. Now, as arsenic is almost 
invariably taken in a solid form, it follows that the benefit which may be 
obtained by the use of these agents is generally to be ascribed to their action 
as mechanical antidotes. With respect to the hydrated sesquioxide of iron. 
Dr. Maclagan 1 observes that, “ as far as chemical evidence goes, at least 
twelve parts of oxide, prepared by ammonia, and moist, are required for each 
part of arsenic/' It should be stated for “each part of arsenic in solution,” 
as it only acts chemically on the solution. But, as we cannot usually deter¬ 
mine how much has been swallowed, Dr. T. R. Beck 2 recommends that we 
should administer to an adult a table-spoonful, at least,—and to children, a 
dessert-spoonful, every five or ten minutes, until relief from the urgent symp¬ 
tom is obtained. (For further details, see the article Ferri Sesquioxydum 
hydra turn.) 

Highly-calcined magnesia has been lately revived by Bussy as a chemical 
antidote for arsenic. When in the gelatinous or hydrated state, it abstracts 
arsenious acid from its solution by forming with it a difficultly-solublc arsenite 
of magnesia. 3 

In conclusion, I may observe that no objection whatever can be raised to the 
use either of hydrated sesquioxide of iron or of magnesia as antidotes:—neither 
of them can do harm; both of them certainly are useful as mechanical anti¬ 
dotes : they may be serviceable as chemical antidotes. 

3. Another indication is the use of dynamical antidotes, or counter - 
poisons (see ante, p. 159), agents which are supposed to neutralize or counter¬ 
act the effects* of the poison. Unfortunately we have here no specifics; and 
the treatment must be conducted on general principles. 

Wlien the gastro-enteritis is marked, antiphlogistic measures have been 
resorted to; such as blood-letting, both general and local, and blisters to the 
abdomen. But the great depression of the vascular system precludes, in 
most cases, the use of general blood-letting. Moreover, so long as the 
poison is in the stomach, this operation is objectionable, on the ground of its 
promoting absorption. Opium is a very valuable agent. Indeed, Jiiger 
seems to regard it in the light of a counter-poison. However, on this point 
he has probably taken a too exaggerated view of its efficacy; but it is undeniable 
that on most occasions it i;j of great service. If the stomach reject it, we may 
employ it in the form of clysters. If constipation and tenesmus be troublesome, 
mild laxatives, especially castor oil, should be exhibited. When there is 
much depression and collapse, brandy and other stimulants are sometimes 
requisite. 

4. The last indication is the use of remedies which promote the. elimination 
of the poison from the system after it has hecnrihsorhed (see ante, p. 159). 
To effect this, Orfila recommends the use of diuretics—viz. white vane and 
water, Selters water, and nitrate of potash; while Flandin, who found them 

1 Edinb. Med. and Surf/. Joum. No. 144. 

2 Dr. T. R. Beck, Lond. Med. Gaz. Oct. 15, 1841. 

3 For further details retarding the actiqn of hydrated sesquioxide of iron and magnesia ns antidotes 
for arsenical poisoning, the reader is referred to Dr. A. Taylor’s work On Poisons, pp. 86 and 8‘J. 
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useless, advises the use of purgatives, and the continuance of the employment 
of chemical antidotes (calcined magnesia and sulphuretted hydrogen water), 
to prevent a second absorption (see ante, p. 160). 

1. LIQUOR POTASS/E ARSENTIS, L.; Solution of Arsenite of Potash; 
Liquor Arscnicalis, E. D.; Fowler's Solution; Mineral Solution .— 
(Arsenious Acid [broken in small pieces, L.; in powder, E .] ; Carbonate of 
Potash, each grs. lxxx.; Compound Tincture of Lavender, fjv.; Distilled 
Water, Oj. Boil the Arsenious Acid and Carbonate of Potash with half a 
pint of the Water in a glass vessel until they are dissolved. Add the Com¬ 
pound Tincture of Lavender to the cooled liquor. Lastly, add besides, of 
distilled water, as much as may be sufficient, that it may accurately fill a pint 
measure, L. E. —The preparation of the Dublin Collet/e is one-ninth weaker: 
the proportions of materials used are of Arsenious Acid, in powder; Carbonate 
of Potash, from Tartar, of each sixty grains; Compound Spirit of Lavender, 
l'3iv.; Distilled Water, Oj. [ wine measure']). —In this preparation the 
arsenious acid combines with the potash of the carbonate, and disengages the 
carbonic acid. K0,C0 2 + As0 3 = K0,As0 3 + C0 2 . A slight excess of 
carbonate is used. The compound tincture of lavender is used as a colouring 
and flavouring ingredient. Half an ounce of the solution prepared according 
to the London or Edinburgh Pharmacopoeias contains two grains of arsenious 
acid. The dose of this solution is four or five minims, gradually and cautiously 
increased. I have known 15 minims taken three times a day for a week 
without any ill effects. Dr. Mitchell, of Ohio, has given from 15 to 20 drops 
three times a day in intermittent®. 1 But as some persons are peculiarly 
susceptible of the influence of arsenic, we ought always to commence with 
small doses. It has been given to children, and even pregnant women. 
Dr. Dewees 2 administered it successfully to a child only six weeks old, 
affected with a severe tertian ague. Dr. Eowler drew up the following table 
of doses for patients of different ages:— 


Ages. Doses. 

From 2 to 4 years. from 2 or 3 to 5 drops. 



“ 13 “ 18 “ . “ 10 “ 12 “ 

“ 18, and upwards .12 “ 


But it may be remarked that the quantities here indicated are huger than it 
will be safe, in most cases, to commence with.—Half an ounce taken in the 
space of five days is supposed to have caused death (sec ante, p. 059). 

2. LIQUOR ACIDI ARSEMOSI HYBR0CHL0R1CUS; Hydrochloric Solution 
of Arsenious Acid ; De Valangin s Solutio Solventis Mineralis .— 
Arsenious Acid, gr. xxx.; Hydrochloric Acid, gr. xc.; Distilled Water, fjjxx. 
Dissolve the arsenious acid in the hydrochloric acid diluted with about fgj. of 
water; then add the remairyler of the water to the solution. 

The late Dr. De Valangin 3 introduced the solutio solventis mineralis into 


1 United Stales Dispensatory. 

2 Philadelphia Journ. of Med. arid Piys. Sc. xiv. 187. _ 

3 Dr. Franciscus Josephus Paliud dc Valangin was a native of Switzerland; but practised in 
Dondon. He died iu 1805. A short sketch of his life, with his portrait*is given in the European 
Magazine for 1805. (See also the Gentleman's Magazine for ther same ^ear.) He was the author 

-d Treatise on Diet, or the Management of Human Life by Physicians, Lond. 1768. 
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medical use. He prepared it by subliming in a bolt-head a mixture of 3 lbs. 
of arsenious acid and 8 lbs. of common salt. > The sublimate was a white 
powder, which he called the solvent mineral. ’•This was dissolved in diluted 
hydrochloric acid, and formed his solution of the solvent mineral, which 
by some persons has been regarded as a solution of chloride of arsenic. He 
presented the Apothecaries’ Company with a quantity of his preparation, as 
well as with the formula for its manufacture. 

But by submitting a mixture of arsenious acid and common salt to sublima¬ 
tion,* no chemical change is effected. The arsenious acid sublimes unaltered. 
De Valangin's solvent mineral is in reality, therefore, nothing but this acid; 
and, provided pure arsenious acid be employed, the process of sublimation is 
unnecessary. Mr. "Warington tells me that he has submitted an authentic 
specimen of De Valangin’s solvent mineral to microscopic examination, and 
finds it to consist of octahedral and tetrahedral crystals of arsenious acid. 

By dissolving arsenious acid in hydrochloric acid, we obtain a solution 
either of the terhydrochlurate of arsenious acid or of the terchloride of 
arsenic. As0 3 + 3HCl = AsCl 3 + 3H0. According to Dupasrjuier, 1 the 
solution contains terchloride of arsenic; for, when it is submitted to distillation, 
the distilled product is arseniferous. On repeating the experiment, 1 find 
tllat the quantity of arsenic which distils over is very small; and that the 
residual liquor in the retort deposits octahedral crystals of arsenious acid. 

For the preceding formula for the preparation of De Valangin’s solution, I 
am indebted to Mr. Warington, who tells me that it is the one which is 
intended to be introduced into the forthcoming new edition of the London 
Pharmacopoeia. De Valangin’s solution is considered by some practitioners 
to be superior to any other preparation of arsenic. Dr. Farre, who has been 
long practically acquainted with it, kindly informs me that it “ effectually 
cures the worst forms of chorea which resist other remedies. It was re¬ 
commended to me,” he adds, “ by the late Dr. Bateman 2 for the cure of 
lepra vulgaris, which, although that disease may return upon you, it will cure 
again. It will be introduced into the next Pharmacoptoia, it is said, in an 
improved form,—but I hope it will not be injured; for it is the only safe and 
effective preparation of arsenic with which 1 am acquainted.” 

Although 1 have on numerous occasions employed De Valangin’s solution, 
I have not hitherto satisfied myself of its superiority to the solution of arsenite 
of potash, which cures or greatly relieves a very large portion of the cases of 
chorea arid lepra which usually present themselves. It is supposed to be less 
apt to disturb the stomach on account of its not suffering decomposition and 
separation of the arsenious 'acid, as does arsenite of potash, by the acid gastric 
secretion. Before its absorption, however, its acidity must be neutralized by 
the bases (soda of the bile principally) which it meets with in the alimentary 
canal. It is probable, therefore, that the arsenic of De Valangin’s solution 
passes into the blood as arsenite of soda. 

One fluidounce of the solution, prepared according to the. formula above 
given, contains only one grain and a half of arsenious acid; whereas the same 
quantity of Fowler’s solution contains four grains of arsenic. It is probable, 


m 1 Joum, de Pharmade, t. xxvii. 717, 1841. , 

! Dr. Bateman ( Practical Synopsis of Cutaneous Diseased), in noticing the beneficial effects of 
Fowler’s solution in the p'caUncnt of lepra, says, in a foot-note, “ Another preparation, introduced 
by the late Dr. De Valai^-in, istkept at Apothecaries' Hull, under the uurne of solutio solventis 
muteralu, and is equally efficacious.” 
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therefore, that the real explanation of the infrequent occurrence of gastric 
symptoms under the use of De Yalangin’s solution is referable to the smaller 
quantity of arsenic usually administered.—The dose is from uiiij. to nix. thrice 
daily. Dr. Farre tells me that he always begins with three drops three times 
a day, and, after a few days, increases one drop per diem (not each dose). 
In this way he proceeds till the patient takes ten drops thrice daily. Whenever 
gastric disorder supervenes, the medicine is to be suspended, and to be sub¬ 
sequently renewed in the original dose of three drops. 

But ter of arsenic, or the terchloridc of arsenic (AsCl 3 ), has been used as 
a caustic in cancer and venereal warts, but its use recpiires great caution. Praun 1 
employed it iri cancer, and Ebers 2 in venereal warts. In one case, where two 
grains of calomel had been administered internally, salivation followed its use. 

3. PILULE ASIATIC/E; Asiatic Pills A —(Arsenious Acid, gr. lv.; Pow¬ 
dered Black Pepper, Six.; Gum Arabic, a sufficient quantity to make 800 
pills ; each of which contains about x l T of a grain of arsenious acid).—These 
pills are employed in the East for the cure of syphilis and elephantiasis. 

4. UNGUENTUM ARSEMCI; Arsenical Ointment. —An ointment contain¬ 
ing arsenious acid is used of different strengths by surgeons. Eor onychia 
maligna 1 have already mentioned one containing two grains of arsenic to ah 
ounce of lard or spermaceti ointment. The Ceralum Arsenici of the United 
Slates Pharmacopeia consists of Arsenious Acid, in very fine powder, J)j. • 
Simple Cerate, sj. This is used as a dressing for cancerous sores, but must 
be applied with great circumspection (see another formula at p. 666). 

5. PASTA AKSEXICALIS; Am "nical Paste. —Various formulae for this are 
given. The Pulcis Escharotica Arseniralis (Poadre caustique da frerc 
Cosine on de lioasselot) of t he French Codex is composed .of finely levigated 
Cinnabar, 16 parts; powdered Dragon’s Blood, 16 parts ; finely levigated 
Arsenious Acid, 8 parts. Mix intimately. At the time of employing it, it 
is made into a paste, by means of a little saliva, or mucilage. This prepara¬ 
tion is employed to cauterize cancerous wounds. It must be used very 
cautiously, and applied to limited portions only of the ulcerated surface. I 
have already referred t.o its occasional dangerous or fatal effects (see ante, 
p. 665). It deserves especial notice, that this officinal preparation of the 
French Codex is very considerably stronger than was used either by Itoussclot 
or Cosmo, notwithstanding that it is named after them. 4 


99. Arsenici Sulphureta.—Sulphureta of Arsenic. 

No less than seven compounds of sulphur and arsenic arc notioed by L. Gmelin . 5 Of 
these, two only require to De noticed here. 


1 Anteit. zu d. Krebseur ohne Schmitt, S. 76 (quoted by Kichter, Auxf. Arzneimittellehrc, Bd. v. 
t>. 768, 18:>0). * 

" Hufeland’s Journal, Bd. xxxvii. St. 3, S. 49. 

Asiatic Researches, vol. ii. p. 153. The formula for these pills, given in the text, is that 
usually followed (Buyer, Treatise on Skin Diseases, by Willis, p. 1215). The original recipe is very 
• one tola (105 grs.] of arsen (fcaud six times as much black pepper arc to be made ink-, 
puls “ as large as tares or small pulse.” 

For further information respecting Arsenical Paste, see Patrix, tt Art d’avoHouer la Title 
Arseni cade, 8vo. Paris, 1810. 

Uandbuch d. Chemie, Bd. ii. 1844. 
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INORGANIC BODIES. —Teriodide of Arsenic. 


1. Araenlci Blaulphuretum ; Bisulphuret of Arsenic; Risigallum ; Realgar ; Red 
Sulphuret of Arsenic ; Red Arsenic; Sandaraca, travbap&iay, Sandarach. —It occurs in the 
mineral kingdom both massive and crystallized. The crystals ' 
Fig. 126. belong to the oblique prismatic system (see ante, p. 142).— 

- Commercial realgar is an artificial product, prepared by sub- 

f mitting to distillation arsenical pyrites. It is met with in the 

7 form of red vitreous masses, or as a red powder. It is an 

J energetic poison. It was the agent employed by Mrs. Burdock 

—p to destroy Mrs. Smith. 1 * The body of the victim was exhumed 

after having been buried for fourteen months. It was them 
discovered that the realgar had been transformed into orpinicnt, 
/—-—j/y which was found in the stomach. Mr. Ifcrapath 5 has shown 

/ s' that ammonia and sulphuretted hydrogen (gases evolved during 

~—A' putrid decomposition) are each capable of converting realgar 

Acute Oblique Rhombic into orpiment. Heated with the soda-flux, it yields metallic 

Prism of Realgar. arsenic (see ante, pp. 638 and 614). Realgar was used in 
medicine by the Greeks, Romans, Arabians, Paracelsus, and 
some few later authorities. At the present time it is not employed for medical purposes, 
but is used by pyrotechnists, and as a pigment. 

3. Arsenic! Tersulphnretum; Tersulphuret. of Arsenic ; Auripigmentum ; Orpiment ; 
Yellow Sulphuret of Arsenic ; Yellow Arsenic ; Sesr/uisnljihuret of Arsenic ; Su/phoarseniims 
Acid; King’s Yellow. —This is both found native and prepared artificially. Native 
orpiment is the auripigmentum, or paint of gold, of the ancients. It was sq called in 
allusion both to its use and its colour, and also because it was supposed to contain gold. 
From this term the common name of “orpiment’’ or " gold paint’’ has been derived. 

Native crystals of orpiment belong to the right prismatic system (see 
Fig. 127. ante, p. 111). Artificial orpiment, prepared by submitting to distilla¬ 
tion a mixture of arsenious acid and sulphur, is much more poisonous 
than native orpiment, as it contains, according to Guibonrt, 3 !)4 per 
cent, of arsenious acid, and only 0 per cent, of the tersulphuret of 
arsenic. It is soluble in alkalies (by which it is readily distinguished 
from sulphuret of cadmium), but is insoluble in hydrochloric acid (by 
which it is distinguished from the tersulphuret of antimony), and is 
precipitated from its alkaline solutions by acids. Heated with black 
flux, it yields metallic arsenicum (see ante, pp. 638 and 644). As 
met with in the shops, it is a powerful poison. It is a constituent 
v // vi i- s0lnt ' depilatories (sec ante, p. 158). According to Dr. Paris, 
Right Rhombic Delcroix’s depilatory, called poudre subtile, consists of quicklime, 
l rum o) (Jrpmenl. orpiment, aim some vegetable powder. Orpiment is used by pyro¬ 
technists, and as a pigment. 

Like realgar, it was employed in medicine by the ancients, but at the present time it is 
not in use. 


lOO. Arsenic! Teriodidum.—Teriodide of Arsenic. 

Formula Asl 3 . Equivalent Weight 433. 

ArseniciTodidum ; Iodide of Arsenic.; Arsenicum lodatum ; lodnret or llydriodate of 
Arsenic. —This compound is prepared by gently beating, in a tubulated retort placed in a 
sand-bath, a mixture of one part, finely-pulverized metallic arsenic and five parts of iodine: 
the iodide is afterwards to be sublimed, to separate the excess of arsenicum. The com¬ 
pound thus obtained is an orange-red volatile solid. It is soluble in water, either as tcr- 
lodidc of arsenic or as a compound of liydriodic and arsenious acids. Asl 3 +3HO= 
AsCF+HI. If the solution be rapidly evaporated to dryness, we re-procure the iodide ; 
but if we concentrate, and then place the solution aside, white pearlv plates are obtained, 
which Plisson 4 regarded as iodide of arsenicum, but which, according to Serulias and 

1 See the account of the celebrated Bristol case of 'poisoning, in the Loud. Med. Oar. vol. xv. 
p. 519; and vol. xvi. p. 120. 

4 Ibid. vol. xviii. p. qS8. t i 

3 But. abregee des Brogues simples, t. i. p. 174, 3me ed. 1836. 

4 Journ. de Pharmacie, t. xiv. p. 46, 1828. 
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Jlyt.tot, 1 is a compound of arsenious acid and tcriodidc of arseniciun ( arsenile of teriodide 
of firmiir/tm). 

Iodide of arsenic combines the effects of arsenious acid and iodine. It is a powerfid 
preparation, and, like arsenious acid, requires caution in its use. It becomes absorbed, 
and is eliminated by the urine, saliva, and perspiration." Dr. Blake 3 injected solutions of 
it, into the veins, but did not find its effects so powerful as might have been expected. 
His grains thrown into the veins of a dog had no appreciable effect: fifteen gl-ains imme¬ 
diately arrested the action of the, heart. 

It has been employed in obstinate skin diseases, as well ns in real or simulated cancer. 
Dr. A. T. Thomson administered it internally with great success in lepra and impetigo. 
Iliett 4 used it externally, in the form of ointment, in tuberculous, herpetic diseases of the 
skin. In a case of lupus, the ointment has been employed with good effect. 

Dr. Thomson employed it in the form of pills, commencing with T ' n lb of a grain and 
ending with jrd of a grain.—Biutt’s ointment consisted of about :2.f grs. of the iodide to 
yj. of lard. About one drachm of this oiutment may be used at once. 

“An extemporaneous preparation, which is said to combine the virtues of both arsenic 
and iodine, is said to have been employed successfully in Philadelphia. It is formed as 
follows:—111 Liquor, lodin. comp., yj.; Liquor. Potassa: Arscnitis, §iv. : M. When 
mixed together in these proportions, a change is observed in the appearance of the 
mixture, which is instantaneously rendered almost colourless. The dose is live drops.” 6 

Arsenic! Superiodidnm- —H'ackeuroller’s solution of s/rperiodide of arset/ir is an 
aqueous solution of superiodide, of arsenie, each drachm of which contains ,tjth of a 
grain of metallic arsenic and about -^th of a grain of iodine, or about the nth of a grain 
uf Miperiodule of arsenic. Iliiser gave, it in doses of 20 drops twice a day in scirrhus* 

Jbiwrai/’s suhdi,ou contains teriodide of arsenie and biniodide of mercury. It will be 
described hereafter (see /' lydrarggri Hiiiioi/idiim). 


Order XXL ANTIMONY AND ITS COMPOUNDS. 

lOl. Antimonium.—Antimony. 

AI'/mhul Sb. J’iqniraleid Heigh! 129 . 

William. —This substance, though the basis of several important medicinal preparations, 
is not umv used in medicine in flic metallic state. In former times, enertasting or perpetual 
tails (pitnhe retinue sen per/ad ad') ami emetic cups ( pur a hr emetica ; eat ices rumitorii) were 
made wit hit. The former were used as purgatives; the latter communicated an emetic 
quality to w ine which had been kept in them for a day or two. To distinguish metallic 
antimony from Ihe-sulphurct, it has been termed regains aiifiirionU, or, when the ingot 
presents a stellated crystalline texture on its surface, regains autimonii stellalas. When 
die metal is alloyed with iron, tin, lend, &c., it has been called regains anlimomi martialis, 
joeialis, saturnians, &c. 


102. ANTIMONII TEROXYDUM.—TEROXIDE OP 
ANTIMONY. 

Formula SbO' 1 . Fguiralent Weight 153. 

History.— Basil Valentine? was acquainted with this teroxide, which lid 
called flowers of antimony (floras anlirnonii) ; and he states that it could 
uc procured by various methods. 

' 'loam, ite Vharmaeic, t. xiv. p. 40, 1828. 

; l, fd. Mat. Oas. Jan. 19, 1839; Lancet for 1838-9, vol. i. 

-Mint). Merl. and Sary. Journal, April 4839. 
s - Magcmlie, Vorumluire, p. 244, Sine edit. 1835. 

( Fein Remedies, by 11. Dunglisou, M.D. 4th edit. p. 77, Philadelpliia, 1843. 

. Pierbach, Fie nenesten JUntdrcliiugen in der Materia Tdedica, lbl. iii. Ml t. ii. S. 1043, 1847. 
'triumphant Chariot of Antimony, by Kirkringma, p. 91, bond. 1078. 

’VOL. I. 2 % 
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INORGANIC BODIES. —Peroxide of Antimony. 


The compound is known by the various names of oxide [antimonii oxydum, 
Ph. Ed .), protoxide, and sesquioxide of antimony. 

Natural History. —It is found native, and is known to mineralogists as 
white antimony. It is found in Bohemia, Saxony, Hungary, &c. 

Preparation. —There are various methods of preparing this oxide. 

1. The Edinburgh College directs it to be prepared as follows:— 

“ Take of Sulplmret, of Antimony, in fine powder, 5'v.; Muriatic Acid (commercial), Oi.; 
Water, Ov. Dissolve the sulpliuret in the acid, with the aid of a gentle heat; boil for 
half an hour; filter. Pour the fluid into the water; collect the precipitate on a calico 
filter; wash it well with cold water, then with a weak solution of carbonate of soda, and 
again with cold water, till the water ceases to affect reddened litmus paper. Dry the 
powder over the vapour-bath.” * 

By the action of hydrochloric acid on tersnlphuret of antimony, there arc 
obtained the tereliloride of antimony, which dissolves in the excess of hydro¬ 
chloric acid, and hydrosulphuric acid gas, which escapes. SbS 3 + 3HCl= 
SbCl 3 + 3HS. 

When the solution of tereliloride of antimony is diluted with water, a white 
precipitate of oxichloride. of antimony (SbCl 3 ,5Sb0 3 ) is produced, which 
becomes crystalline by standing. 6SbCl 3 -f-15H()=SbCl 3 ,5Sb() 3 +15HCl. 
‘This precipitate is called Algaroth's powder (pa iris A/garothi), after the 
name of an Italian physician of the 16th century, who recommended its use. 
It has also been termed the angelic powder (pulnis angelicas), or mercury 
of life (mercurias vita;). 

By long-continued washing with hot water, the oxichloride loses all its 
chlorine in the form of hydrochloric acid, and pure teroxidc of antimony alone 
remains. SbCl 3 ,5Sb() 3 + 3110 = GSb0 3 + 311 Cl. Washing it with a solution 
of carbonate of soda also converts it into the teroxidc. SbCl 3 ,58b0 3 + 
3(Na0,C0 2 ) = 6Sb0 3 + 3NaCl+SCO 2 . 

2. The Dublin Pharmacopeia of 1826 directs the nitromuriatic oxide 
of antimony ( antimonii oxydum nitromuriaticnm, Ph. Dub.) to be pre¬ 
pared as follows:— 

Take of prepared Sulplmret of Antimony, twenty ports ; Muriatic Acid, one hundred 
parts ; Nitric Acid, one •part. Gradually add the sulpliuret to the acids, previously mixed 
in a glass vessel, avoiding the vapours; then, with a heat gradually increased, digest until 
the mixture ceases to effervesce; then boil during an hour. Receive the cooled and 
filtered liipior in a gallon of water. Let the oxide of antimony, when it has subsided, he 
washed with a sufficiently abundant quantity of water, until the decanted fluid shall have 
become free from acid, which may be ascertained by means of litmus; finally, let the oxide 
be dried 011 bibulous paper. 

The reaction between The tersulphuret and hydrochloric acid is the same in 
this as in the preceding process. A small quantity of nitric acid is used to 
decompose the hydrosulphuric acid remaining in the liquor, and which would 
impair the colour of the precipitate. The washing deprives the precipitated 
oxichloride of its chlorine, and the resulting teroxidc constitutes the nitro¬ 
muriatic oxide of antimony of the Dublin Pharmacopoeia. 

3. Another method of obtaining teroxide of antimony is by .the action of 
sulphuric acid on either metallic antimony or the black sulpliuret of antimony. 
By boiling powdered metallic antimony in sulphuric acid, sulphurous acid 
escapes, and the tersulphate of the oxiife of antimony is obtained. Sb -f 6 SO 3 — 
Sb0 3 ,8S0 3 -f 3S0 2 . By the action of water, this tersulphate of antimony is 
resolved into an Insoluble subsulphate, Sb0 3 S0 3 , and a soluble supersulphate, 
of antimony. By the action of carbonate of soda, the subsulphate is converted 
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into the teroxide of antimony. Sb0 3 J S0 3 +Na0,C0 2 =Sb0 3 +Na0,S0 3 + 
00 2 . This method of procuring teroxide of antimony was proposed by 
Mr. R. Phillips 1 in 181]. The late Dr. Babington 2 suggested the substitu¬ 
tion of the black sulphuret of antimony for metallic antimony. 

For some years past, teroxide of antimony, for the preparation of emetic 
lartar, has been obtained by some English chemical manufacturers by the 
action of sulphuric acid on sulphuret of antimony; but it is only recently that 
this process has been publicly brought forward by M. Hornung 3 as the most 
economical one for the preparation of oxide of antimony for the manufacture 
of emetic tartar. As it is probable that it will be generally adopted, I subjoin 
Hornung's account of it. * 

Fifteen parts of sulphuret of antimony, in fine powder, were mixed with thirty-six parts 
of sulphuric acid in an iron vessel, and the mixture exposed to a gentle heat during a 
night. The mixture had become illicit; but, on elevating the temperature and stirring it, 
it ugain assumed a liquid condition. After continuing the action for some time, the mass 
acquired a whitish appearance, a portion of sulphur separated in the fused state, and much 
sidphurous acid was disengaged. The heal and agitation wore continued until in this 
way the whole of the sulphur was burned out, and sulphurous acid no longer disengaged. 
Whim the cmy vapours evolved were those of sulphuric acid, water was added to wash 
out the free sulphuric acid; and the residue of subsulpluite of antimony was decomposed 
with carbonate of soda, leaving oxide of antimony in the form of a greenish white powder.* 

Fifteen parts of sulphuret yielded thirteen parts of dry oxide, which, with the oxcept.iou 
of a small quantity of impurity, dissolved in solution of tartaric acid. 


In commenting on this process, Mr. Phillips 4 observes that “ there is no 
use in gently heating the mixture for a long time: it may be boiled to dryness 
at once; and the residue is fit for preparing tartarized antimony when merely 
washed with water, and without using any carbonate of soda.” 

By the mutual reaction of sulphuret of antimony and sulphuric acid, we 
obtain tcrsulphatc of oxide of antimony, sulphurous acid, and sulphur. 
SbS 3 + 6S0 3 = Sb() 3 ;3S0 3 + 3S0 2 + 3S. By the heat employed, the sulph ur 
and sulphurous acid are dissipated. By washing, the excess of sulphuric acid 
is removed, and the tersulphate of the oxide of antimony decomposed into the 
subsulphate, Sb0 3 ,S0 3 , and a supersulphate of antimony. The subsulphate 
is afterwards converted into the teroxide by the carbonate of soda. 
Sb0 3 ,S0 3 +Na0,C0 2 =Sb0 3 + Na0,S0 3 +C0 2 . By boiling in water, the 
subsulphate may be deprived of nearly the whole of its sulphuric acid. 

Sulphurated Teroxides of Antimony. Antimony Ash, Glass of Antimony, and Saffron 
of Antimony , arc sometimes prepared and used on account of the teroxide of antimony 
which they contain: hence they require a short, notice. 

1. Antimony Ash; Cinis Autmonii. —This substance ip obtained by roasting pow¬ 
dered black sulphuret of antimony. The process is carried on by some manufacturers of 
emetic tartar as a cheap method of obtaining oxide of antimony. As I have seen it per¬ 
formed on the large scale in London, the powdered sulphuret was roasted ou an iron plate 
set, over a fire: the fumes escaped into a chimney. In this process the stdphur is for the 
most part burnt off and converted into sulphurous acid, while the antimony abstracts 
oxygen from the air. The resulting antimony ash is of a grey colour. It, is a mixture of 
antimonious acid (SbO 4 ) with some teroxide of antimony (SbO 3 ) and some uubumt ter- 
selphuret of antimony (SbS 3 ), as well as any foreign matters contained in the original 
sulphuret which have not been destroyed or expelled by the heat. 6 Part of the antimony 
ls volatilized during the operation. , 


Experimental Examination of the Litton Vharmaeopreia. 

See Philosophical Magazine for July 1848. 

Journal’ de P/mrmacie, Mai 1848 ; Pharmaceutical Journal, Q^tober 1848. 
Phil. Mag. July 1848. 

Liebijt, Handwort. d. Chemie, Bd. i. S. 420. 
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INORGANIC BODIES. —Teroxtde of Antimony. 


2. Glass of Antimony ; Vilrnm Anlimonii. —To obtain this compound, the black 
sulphuret of antimony is first roasted, by which antimony asli is obtained (see supra). 
This is then fused in an earthen crucible. The antimonious acid of the antimony ash is 
deprived of a part of its oxygen by the sulphur of the tersulphuret, and is converted into 
sulphurous acid, tWricli escapes. It, has been analyzed by Soubeiran, 1 who states that, it, 
consists of teroxide of antimony 91 5, tersulphuret of antimony 1'9, silica 4'5, and oxide of 
iron 3'2. Mr. R. Phillips 2 says that it consists principally of teroxuk of antimony , some 
tersulphuret, and about live per oent,. of silica, it, lias been used to furnish teroxide of 
antimony in the preparation of emetic tartar. 

3. Saffron of Antimony ; Croats Antmmii ; Crocus MctaUonm. —Obtained by 
deflagrating a, mixture of equal parts of black sulphuret of antimony and nitrate of potash ; 
the resulting fused mass (sometimes called liver of antimony , hepar anlimonii) is to he 
separated from the scoria?, reduced to a tine powder, boiled in water, and repeatedly 
washed: it then constitutes washed saffron of antimony ( crocus antimouii lotus), which was 
formerly used in the preparation .oi' emetic tartar.—The fused mass is a mixture of 
sulphate of potash, teroxide of antimony combined with potash, oxisulplmret of antimony, 
ana tersulphuret of antimony combined with sulphuret ol potassium. The water abstracts 
the sulphate of potash, the caustic potash, and the sulphuret of potassium. 

Liver of antimony is also obtained by fusing together black sulphuret of antimony and 
carbonate of either potash or soda: the product, consists of a saline compound of tersul- 
phurct of antimony and alkaline sulphuret, mixed with a compound of teroxid^of antimony 
and potash. 

Ruby of antimony ( fnhinus antimouii; regulus antmmii medinnalis) is obtained by 
' fusing together five parts of black sulphuret of antimony and one part of carbonate of 
potash, and separating the upper layer (sulphoantimonito of potassium) from the lower 
one, which consists of a fused mass composed of tersulphuret of antimony with a little of 
the teroxide. 

Properties. —Teroxide of antimony occurs native in tabular and acicular 
crystals, which belong to the right prismatic system. When prepared in the 
moist way it is a white pow r der, which becomes yellow by heat, and fuses at a 
full red heat into a yellow fluid, which concretes, by cooling, into a crystalline 
mass. If subjected to heat in the open air, it absorbs oxygen, and becomes 
antimonious acid (SbO 4 ). 

Characteristics. —Heated in liquid hydrochloric* a®id, it completely dis¬ 
solves : the solution contains terehloride of antimony, which, when mixed 
with W'ater, yields a white precipitate (pxichloride of antimony, SbCl 3 ,5Sb() 3 ). 
Hydrosulplmrets form a red precipitate (SbS 3 ) in the solution ol'the terehloride. 
Boiled with a solution of bitartrate of potash, it is dissolved : the solution 
yields, on cooling, crystals of emetic tartar (K0,Sb0 3 ,T, 2110), the charac¬ 
teristics of which will be hereafter given. Teroxide of antimony melts before 
the blowpipe, and is volatilized in the form of a white vapour. 

Composition. —Teroxide of antimony lias the following composition :— 


Atoms. 

Eg. Wt. 

Per Cent. 

Berzelius. 

John Davy. 

Antimony. 1 ... 

... 129 .... 

.. 84-31 .... 

.. 84-319 . 

. 85 

Oxygon. 3 ... 

... 24 .... 

.. 15-69 .... 

.. 15-681 .. 

. 15 

Teroxide of Antimony... 1 ... 

... 153 .... 

.. 109-00 .... 

.. 100-000 .. 

. 100 


PuRiTY.-r-The Edinburgh College gives the following characteristics of its 
purity:— 

“ Entirely soluble, in muriatic acid, and also in a boiling mixture of water and bitartrate 
of potash; snow-white; fusible at a full-red hcat.O 


1 Journal de P/uzf'macieft. x. p. E&8. 

8 Translation of the Pharmacopoeia of the Royal College of Physicians for 1824, p. 81. 
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Physiological Effects and Uses. — Teroxide of antimony possesses 
similar medicinal properties to emetic tartar, in the preparation of which it is 
used. It is rarely employed as a medicine. The oxichloride of antimony is 
uncertain in its operation. , * * 

Administration. —The oxichloride of antimony is sometimes given in 
doses of from one to ten grains. 


103. PUL VIS ANTIMONII COMPOSITUS. - COMPOUND 
POWDER OP ANTJMONY. 

History. —Dr. James, who died in 1776,* prepared a celebrated patent 
medicine, long known as the fever powder of Dr. James [pulvis febrifugus 
Jacobi), or Dr. James'spowder (pulvis Jacobi). The discovery of it was 
subsequently claimed for a German of the name of Schwanbcrg. 1 The speci¬ 
fication which Dr. James lodged in the Court of Chancery is so ambiguously 
worded, that we cannot prepare his powder by it. Hence the present pre¬ 
paration has been introduced into the Pharmacopceia as a succedaneum for it. 
In preceding editions of the London Pharmacopoeia, as well as in the present 
Edinburgh and Dublin Pharmacopoeias, the name given to it is pulvis anti- 
■iiwaialis (antimonial powder) ; but in the edition for 1830 this name was 
unnecessarily (as 1 conceive) altered to pulvis antimonii compositus. 

Preparation. —All the British Colleges give directions for its prepara¬ 
tion. 

The London. College orders, of Sesqutsulplmrct of Antimony, powdered, Ibj.; Horn 
Shavings, lbij. Mix, and throw them into a crucible red-hot in the lire, and stir constantly 
until vapour no longer arises. Hub that which remains to powder, and put it into a proper 
crucible^ Then apply lire, and increase it gradually, that it may lie red-hot for two hours. 
Rub the residue lo a very flue powder. 

The Jldinbnrgh College nireets equal weights of Sidphurot of Antimony, in coarse 
jiowder, and Hartshorn in shavings, to he used. “ Mix them, put them into a red-hot 
iron pot, and stir constantly till they acquire an ash-grey colour, and vapours no longer 
arise. Pulverise the product, and put it into a crucible with a perforated cover, and 
expose this to a gradually-increasing heat till a white heat, lie produced, which is to be 
maintained for two hours. Reduce the product, when cold, to tine powder. 

The process of the Dublin College is essentially similar to that of the Loudon College. 

Manufacturers usually substitute bone sawings for hartshorn shavings. 

The following is the theory of the process: the gelatinous matter of the 
born (or bones) is decomposed and burned off, leaving behind the earthy 
matter (triphosphate of lime 3Ca(),cP() 5 , with a little calcareous carbonate 
CaO,CO a ). The sulphur (S 3 ) of the tersulphurct (SbS 3 ) is expelled in the form 
of sulphurous acid (3S0 2 ), while the antimony attracts oxygen from the air, 
forming antimonious acid (SbO 4 ), and a variable quantity of teroxide of anti¬ 
mony (SbO 3 ). By the subsequent heating the teroxide is, for the most part, 
converted into antimonious acifi; but one portion is usually left unchanged, 
while another is volatilized. The carbonate of lime of the horn is decomposed 
by the united agencies of heat and antimonious acid : carbonic acid is expelled, 
mid a small quantity of autimonite of lime formed. The sides of the crucible 
111 which the second stage of the process has been conducted, are found, at 


1 Affidavits and Proceedings of W. Baler, Loud? 1754? 
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the end of the operation, to be lined with a yellow glaze, and frequently with 
yellow crystals of teroxide. 

Properties. —Antimonial powder is white, gritty, tasteless, and odourless. 
Boiling water extracts the antimouite (and, according to Dr. Maclagan, super¬ 
phosphate) of lime: the liquid becomes cloudy on cooling. Hydrochloric 
acid, digested in the residue, dissolves the triphosphate of lime, all the ter¬ 
oxide of antimony, and that portion of the antimonious acid which was in 
combination with lime. When examined by the microscope, antimonial 
powder appears to be an amorphous granular powder.. 

Characteristics. —The solution obtained by boiling antimonial powder in 
distilled water occasions white precipitates, soluble in nitric acid, with oxalate 
of ammonia, nitrate of silver, and acetate of lead. The precipitate with the 
first of these tests is oxalate of lime (Ca0,C 2 0 3 ), with the second phosphate 
of silver (2AgO,£PO®), and with the third phosphate of lead (2Pb0,£P0 5 ). 
Hydrosulphuric acid gas transmitted through the solution, produces an 
orange-red precipitate. If the portions of antimonial powder not dissolved 
by distilled water be digested in boiling liquid hydrochloric acid, a solution is 
obtained, which, on the addition of distilled water, becomes turbid, and 
^deposits a white powder [oxichloride of antimony, SbCl 3 ,5Sb0 3 ): at least 
1 have found this to take place with several samples of antimonial powder 
which I have examined, and the same is noticed by Dr. Barker; 1 but neither 
Mr. Phillips 2 nor Dr. Maclagan 3 have observed it. Hydrosulphuric acid gas, 
transmitted through the hydrochloric solution, causes an orangc-rcd pre¬ 
cipitate : if this be separated by filtering, and the solution boiled to expel any 
traces of hydrosulphuric acid, a white precipitate ( triphosphate of lime, 
3Ca0,cP0 5 ) is thrown down on the addition of caustic ammonia. That 
portion of antimonial powder which is not dissolved by hydrocliloric acid is 
antimonious acid : if it be mixed with soda, and heated on charcoal in the 
interior flame of the blowpipe, it is converted into globules of metallic 
antimony. 

“ Distilled water, boiled with it and filtered, gives, with sulphurated hydrogen, an 
orange precipitate: muriatic, digested with the residue, becomes yellow, does not [some- 
times dons, according^ to my experiments] become turbid by dilution, but gives a copious 
orange precipitate with sulphuretted hydrogen.”— PA. Ed.'2d edit. 1841. 

Composition. — Dr. James’s powder has been analysed by Dr. Pearson, 4 
by Mr. Phillips, 5 by Berzelius, 6 by M. Pully, 7 by Dr. D. Maclagan, 8 and w'as 
imperfectly examined by Mr. Chenevix. 9 * Antimonial powder has been 
analyzed by Mr. Phillips^ 0 and by Dr. D. Maclagan. 11 Their results are, for 
the most part, shown in the following tabic:— 


1 Observations on the Dublin Pharmacopoeia, 204. 

2 Ann. Phil. iv. N.S. 266. 

3 Edinburgh Med. and Surg. Journal, No. 185. 

4 Phil. Trans, lxxxi. for 1791, p. 817. 

4 Ann. Phil. N.S. vi. 187. < 

6 TraitS de Chimie, iv. 481. 

7 Ann. de Chim. 1805, lv. 74. 

8 Op. supra cit. 

* Phil. Trans, for 1801, p. 57. 

111 Ann. Phil. N.S. iv. 266. • 

11 Op. cit. 
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According to tlie Edinburgh Pharmacopoeia (2d ed. 1841), antimonial 
powder is “ a mixture chiefly of antimonious acid and phosphate of lime 
with some sestpuioxide [teroxide] of antimony and a little antimonite of 
lime.” 

Pally found sulphate of potash and hypo-aniimonite of potash in James’s powdef. 
Mr. Brande lias found as much as 5 per cent, of teroxide of antimony iu the antimonial 
powder of the shops. 

The antimonite of lime is obtained iu solution by boiling antimonial powder in distilled 
water: the greater part of it deposits as the solution cools. The existence of superphos¬ 
phate was inferred by Dr. Maclagan from the precipitates produced with the salts of lead 
and nitrate of silver. Mr. Phillips states that it contains but little, if any, teroxide of 
antimony, because the hydrochloric solution did not let fall any precipitate on the addition 
of water. But a small quantity of teroxide may be dissolved m excess of this acid without 
our being able to obtain any evidence of it by the action of waiter. Dr. Maclagan 1 has 
shown, that if hydrosulphuric acid gas be transmitted through the solution, an .orange- 
red precipitate is obtained, which he supposes to he an indication of the presence of 
teroxide. But unless the antimonial powder lie boiled repeatedly in water, to remove 
completely the antimonite of lime, this test cannot be relied on; for if the least trace of 
this salt be present, on the addition of hydrochloric acid u solution is obtained, which not 
only produces an orange-red precipitate with hydrosulphuric acid, but even causes a white 
precipitate on the addition of water. 

Physiological Effects. —Antimonial powder is most unequal in its ope¬ 
ration,—at one time possessing considerable activity, at another being inert, 
or nearly so. This depends on the presence or absence of teroxide of 
antimony, which may be regarded as constituting its active principle, and 
which, when present, is found in uncertain and inconstant quantity. More¬ 
over, this variation in the .composition of antimonial powder cannot be regarded 
as the fault of the manufacturer, since it depends, as Mr. Braude 2 has justly 
observed, “ upon slight modifications in the process, which can scarcely be 
controlled.” 

Mr. Hawkins gave 5j- morning and evening without any obvious effect; 
and the late Dr. Duncan, juin administered 3j. and Jss. doses, several times 
a day, without inducing vomiting or purging. 3 Dr. Elliotson 4 found even 


1 Op. eit. 

2 Manual of Pharmacy, 3d*edit. p. 292. 

3 Edinburgh New Dispensatory, 11th edit. 

4 Cases illustrative of the Efficacy of the Hydrocyanic JcidMt. 77. 
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120 grains nearly inert; nausea alone being in some of the cases produced. 
In these instances I presume it contained little or no teroxide. 

But, on the other hand, a considerable number of practitioners have found 
it to possess activity. I)r. Paris 1 observes, that " it will be difficult for the 
chemist to persuade the physician that he can never have derived any benefit 
from the exhibition of antimonial powder.” I have above stated that the 
experiments on which Mr. Phillips founds his assertion that this preparation 
contains but little if any teroxide, are inconclusive, as Dr. Maclagan has shewn*. 
I am acquainted with one case in which it acted with great activity. A 
workman employed in the manufacture of this powder in the laboratory of an 
operative chemist in London, took a dose of it (which, from his account, 
I estimate at half a teaspoonful), and, to use his own words, “ it nearly killed 
him.” It occasioned violent vomiting, purging, and sweating. 

Dr. James's powder, which some practitioners consider as more active and 
certain than our antimonial powder, appears to be equally inconstant in its 
operation. Dr. D. Munro, 2 who frequently used this powder, and saw Dr. 
James himself, as well as other practitioners, administer it, observes—"like 
other active preparations of antimony, it sometimes acts with great violence, 
even when given in small doses; at other times a large dose produces very 
tittle visible effects. I have seen three grains operate briskly both upwards 
aud downwards; and I was once called to a patient, to whom Dr. James had 
himself given five grains of it, and it purged and vomited the lady for twenty- 
four hours, and in that time gave her between twenty and thirty stools; at 
other times I have seen a scruple produce little or no visible effect.” Dr. 
Cheyne 3 thought highly of it in the apoplectic diathesis : but he used it in 
conjunction with bleeding, purgatives, aud a strict antiphlogistic regimen. 

The preceding facts seem to me to shew the propriety of omitting the use 
of both antimonial and James’s powder, and substituting for them some anti¬ 
monial of known aud uniform activity; as emetic tartar. 

Uses. —Antimonial powder is employed as a sudorific in fevers and rheu¬ 
matic affections. In the former it is given either alone or in combination 
with mercurials: in the latter it is frequently conjoined with opium as well as 
with calomel. In chronic skin diseases it is sometimes exhibited with alte¬ 
ratives. 

Administration. —The usual dose of it is from 3 or 4 to 8 or 10 grains, 
in the form of powder or bolus. 


104. ANTIMONII TERSULPHURETUM.—TERSUL- 
PHURET OP ANTIMONY. 

Formula SbS 3 . Equivalent Weight 177. 

Two forms of this compound are used in medicine—the one crystalline, the 
other amorphous. 


1 Pharmacolot/ia. 

2 Treatise on Mrd.jfad I'hani. Chau. i. 367. 

3 Bull. llosp. liep. i. 315. 
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1. Antimonii Terndphuretum Crystallisation.—Crystallized 
Tersulphuret of Antimony. 

History. —Black sulphuret of antimony was known in the most ancient 
times, being used by the Asiatic and Greek ladies as a pigment for the eye¬ 
brows. 1 It was formerly called stimmi (uri/ifu vcl ori/i/ne), stibium (anfii), 
platyophthalmon (p-XaTve/pSaXpov), or larbason 2 (Xap/Wov). It has also 
been called K6\\ot. In the native state it is technically termed antimony 
ore, and when first fused out of its ganguc, crude antimony f or sulphuret 
of antimony. It is the antimonii sulphuretum of the Edinburgh and 
Dublin Pharmacopeias;"the antimonii sesquisulphuretum (sesquisulpliuret 
of antimony) of the London Pharmacopoeia. 

Natural History. —Tersulphuret of antimony is found native in various 
parts of the world, especially in Hungary, in the Harts',, in Prance, in Cornwall, 
and in Borneo. Prom the latter place it is imported into this country by way 
of Singapore, being brought over as ballast to the vessels. In the years 
J 885-86 and 87, the quantities of ore imported were respectively 045, 825, 
and 629 tons (Trade List, Jan. 10, 1887, and Jan. 9, 1888). In 184i>, 
there were imported 627 tons. 

Preparation. —The old method of separating the tersulphuret from its 
siliceous gangue was to melt it in a covered crucible or pot, in the bottom' of 
which there were several holes, through which the fused sulphuret passed into 
an inferior or receiving pot. According to Gcnsennc's method, the melting- 
pots wore placed in a circular reverberatory furnace, and were connected by 
curved earthen tubes with the receiving pots which were on the outside of the 
furnace. At La Vendee, neither vessels nor tubes arc used: the ore is placed 
on the bed of a reverberatory furnace, in which is an aperture to allow of the 
passage of the fused tersulphuret, which Hows into a receiving vessel placed 
externally to the furnace. 3 

'-'Properties. —The fused tersulphuret (called common or crude antimony ) 
occurs in commerce in roundish masses, called loaves or cakes: these, when 
broken, present a striated crystalline appearance, a dark steel or lead grey 
colour, and a metallic brilliancy. The commercial tersulphuret is opaque, 
tasteless, odourless, brittle, easily pulverizable, and has a sp. gr. of about 4'6. 
Its powder is black, but that of pure tersulphuret is rcddisli-black. It is a 
little less fusible than metallic antimony. It is volatile, but cannot be distilled; 
and it appears to be partially decomposed by heat* for, when heated iu an 
earthen crucible for an hour, it loses from 10 to 20 per cent, of its weight. 4 
By roasting, it is converted into antimony-ash (see ante, p. 675). When 
reduced to a very fine powder "by levigation and elutriation, it constitutes the 
antimonii sulphuretum praparatum of the Dublin Pharmacopceia. 

Characteristics. —It fuses and is dissipated before the blowpipe, with a 
smell of sulphurous acid and4lie formation of a white smoke (SbO 3 ). Digested 
in hydrochloric acid, it evolves hydrosulphuric acid, and forms a solution of ter- 

1 2 Kings, ix. 30; Ezekiel, xxiii. 40; Pliny, Nat. Hist, xxxiii. 

2 Diuscorides, lib. v. caf. 99. & 

3 Dumas, Traile d/: Chimie, iv. 16(1. 

4 Bertbicr, Trails des Essais, ii. 490. 
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chloride of antimony (SbCl 3 ), which produces a white precipitate (oxichloride 
of antimony, SbCl 3 ,5Sb0 3 ) with water, and an orange-red one (SbS 3 ) with 
hydrosulphuric acid. If a current of hydrogen gas be passed over heated 
tersulphuret of antimony, metallic antimony and hydrosulphuric acid gas are 
obtained : the metal decomposes nitric acid, and yields a white powder: 
it readily dissolves in nitro-hydrochloric acid (SbCl 3 ). 

Composition. —Tersulphuret of antimony has the following composition:— 


Atoms. 

Eq. Wl. 

Per Cent. 

Berzelius. 

Thomson. 

Antimony . 1 ... 

... 129 ... 

... 72-88 . 

. 72-8 .... 

73-77 

Sulphur ... 3 ... 

... 48 ... 

... 27-12 . 

. 27-2 .... 

.. 26-23 

Tersulphuret of Antimony 1 ... 

... 177 ... 

... 100-00 . 

100 0 .... 

... 10000 


Impurities.— The crude antimony of commerce is rarely, if ever, quite pure. 
It frequently contains the sulpliurets of iron, lead, arsenicum, and copper, and 
on this account is not adapted for mcdiciual use. When pure, it is completely 
soluble in hydrochloric acid; but, when mixed with sulphuret of arsenicum, 
this remains undissolved, and may be detected by reducing it with a mixture 
of charcoal and carbonate of soda (see ante, p. 644). If the hydrochloric 
solution be diluted with water (so as to precipitate the greater part of the 
antimony), the presence of lead, iron, or copper, in the filtered liquor, may be 
detected by the appropriate tests for these metals, hereafter to be mentioned. 

With heat, it is totally dissolved by hydrochloric acid. From the acid in which it is 
boiled, a wliito precipitate is thrown down by distilled water; from the strained liquor, 
hydrosulphuric acid afterwards throws down a reddish coloured substance.— Ph. Land. 

“ Entirely soluble in muriatic acid, with the aid of heat.’'— Ph. Ed. 

Physiological Effects, a. On Animals. —Rayer 1 introduced half an 
ounce of it into the cellular tissue of the back of a dog, but no effects resulted 
from it. Fifteen grains placed in the peritoneal sac caused inflammation, and 
in twenty-four hours death, but without any peculiar symptoms. Moiroud 2 
says that, given to horses in doses of from two to four ounces, it acts as an 
excitant, causing increased frequency of pulse and respiration and softer 
stools. 

/S. On Man .—In most cases it produces no obvious effects, even when 
taken in very large doses. Rayer 3 gave half an ounce of it in powder for 
several days without the slightest effect. Cullen, 4 * however, has seen it cause 
nausea and vomiting in one or two instances in which it was largely employed. 
Rayer says that the decoction of it is much more active than an equal quantity 
of the same preparation in< powder. How are these facts to be explained? 
He ascribes the activity of the decoction to arsenious acid, formed by boiling 
sulphuret of arsenicum (contained in the ordinary crude antimony) with water; 
for Guibourt 6 obtained in this way l T 4 , T i„- grs. of arsenious acid by boiling an 
ounce of crude antimony. But the presence of arsenic is not necessary to 
explain the greater activity of the decoction, since, by long-continued boiling 
with water, the tersulphuret of antimony yields hydrosulphuric acid and ter* 


1 JDkt. de Med. et Chir. Pratiq. iii. 54. 

* Pham. Veter. 428. 

8 Op. cit. 

4 Treat, of Mat. Med. ii. 482. 

6 Hpyer, op. supra cit. 
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oxide of antimony. 1 The occasional nausea and vomiting may arise from the 
decomposition of the sulphuret by the fluids in the alimentary canal. 

Uses. —As a medicinal agent, it is occasionally employed as a diaphoretic 
and alterative in some skin diseases, especially lepra and scabies, in scrofula 
tind glandular affections, and in rheumatism and gout. 

As a pharmaceutical and chemical agent, it is a most important substance, 
being the source from which the metal, and all its compounds, are procured. 

Administration. —The usual dose of it, when taken internally, is from 
ten to thirty grains of the powder; but several drachms of it have been taken 
without much effect. The Tincut, da Feltz, which is occasionally used in 
skin diseases, is prepared by boiling Sarsaparilla, 3j- and Crude Antimony 
(tied up in a bag), 5j- in a pint and a half of Water; then add Isinglass^ 5iv., 
previously dissolved in water, and reduce the whole (by boiling) to a pint, 
which is to be taken during the day. 2 

MTIMOMI SULP1IURETUM PRUPARWM, i>.; Prepared Sulphuret of 
Antimony. (Take of Sulphuret of Antimony any requisite quantity. Keduce 
to powder, according to the mode directed in the preparation of chalk, and 
let the most subtile particles be preserved for use.)—The powder sold in the 
shops as prepared sulphuret is usually obtained by grinding in mills without 
elutriation. Its uses are those of the sulphuret before described. 


2. Antimonii Tersulphuretum Amorphum. — Amorphous 
Tersulphuret of Antimony. 

History. —Bed tersulphuret of antimony was known to Basil Valentine, 3 
who calls it sulphur of antimony. His directions for preparing it are as 
follows:—Grind antimony to a fine powder, which is to be boiled for two 
hours, or a little longer, in a sharp lye of beech-wood ashes. Filter the 
boiled liquor, aiid pour over it vinegar: the red sulphur of antimony will then 
be precipitated. 

The discovery of mineral Jeer mes (so called on account of its similarity in 
colour to the insect kermes, Coccus I!ids) is usually ascribed to the celebrated 
Glauber, one of whose pupils communicated the mode of preparing it to M. 
de Chastenay, by whom it was communicated to M. de la Ligerie. The latter 
gave a portion of the medicine to Simon, a Carthusian friar, who effected a 
remarkable cure with it: hence it obtained the name of Carthusian powder, 
poudre des Chartrcux, or pulvis Carthusianurum. The secret of its pre¬ 
paration was purchased of M. de la Ligerie by the Icing of France. 4 

Natural History. —Amorphous tersulphuret of antimony does not occur 
native. The mineral called red antimony is composed of Sb0 3 ,2SbS 3 . 

Varieties. —Two varieties of amorphous tersulphuret of antimony are em¬ 
ployed in medicine; one is commonly known as mineral kermes, the other is 
the precipitated sulphuret o& antimony. 

* Ginger, Hand. d. Pharm. 

Bayer, Treatise on Diseases of the Skin, by Dr. Willis, p. 12SJ3. 

Basil Valentine, his Triumphant Chariot of Antimony, with Annotations ofTheodore Kirkriugius, 
M.D. p. 131, Lond. 1678. 

4 1,emery, Sur une Preparation d'Antimoine, appellee communement Poudre des Charlreux, ou 
Hermes Mineral, iu Hie Memoires de F Academic Royal, itnnec, 17#0, p.»17. Paris. 1722. 
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a. Kermes Minerale.—Mineral Kermes. 

Preparation. —This is prepared both by the humid and by the dry way ; 
and the French Codex gives directions for its preparation by both methods. 

a. By the humid way. —This is directed to be prepared as follows:— 

Tafce of Crystallized Carbonate of Soda, 128 parts; Water, 1280 parts; Snlphuret of 
Antimony, 6 parts. Dissolve the carbonate of soda in the water, by the aid of beat, in a 
cast-iron pan. Add the sulphuret of antimony, reduced to a fine powder, and boil the 
mixture for an hour, constantly stirring it with a wooden spatula: filter the boiling solu¬ 
tion into an carthcrn pan previously heated, and containing a small quantity of very hot 
water. Let the solution cool as slowly as possible; collect the red powder which is 
deposited on a close cloth, and wash on the filter with cold water. Press the washed 
powder^ and dry it in a stove moderately heated. 

The theory of this process is as follows;—When tersulpliuret of antimony is 
boiled with a solution of carbonate of soda, a portion of the latter is resolved 
into carbonic acid and soda. The soda reacts on the tersulpliuret of antimony, 
and produces sulphuret of sodium and teroxide of antimony. 3NaO+ SbS 3 = 
3NaS + Sb0 3 . The sulphuret of sodium dissolves some tersulpliuret of 
antimony, the quantity of which is greater in proportion ns the liquid is hotter 
and more concentrated. 3NaS + .rSbS 3 . The teroxide of antimony combines 
with soda, NaO + SbO 3 . 

As the solution cools, amorphous red tersulpliuret of antimony is deposited. 
This is kermes minerale. If the quantity of soda employed be insufficient to 
hold the whole of the teroxide in solution, a portion of this is also deposited, 
as the liquid cools, in the form of acuminated six-sided prisms or needles, 
which by the microscope are seen to be mechanically mixed with the red ter- 
sulphuret (H. Rose). 

The relative proportions of sulphuret .of antimony and alkaline carbonate 
directed to be employed by different authorities arc remarkably different. 
Whatever process be followed, it is essentially requisite, in order to obtain 
good coloured kermes of a fine and velvety quality, that the solution hi; cooled 
as slowly as possible. This, in fact, is the principal secret in its manufacture. 

Both Berzelius 1 and Rose 2 state that mineral kermes contains some alkaline 
sulphuret. According to Rose, it is in combination with pentasulphuret of 
antimony, the formation of winch depends on the absorption of atmospheric 
oxygen by the solution. 20 + 3 (NaS,SbS 3 ) = 2NuO + NaS,SbS 5 -f 2SbS 3 . 

ft. By the dry way. —The process of the French Codex for kermes iync 
paratum is as follows:— 

Take of Sulphuret of Antimony, 500 parts; Carbonate of Potash, 1000 parts; and 
Sulphur, sublimed and washed, 30 parts. Carefully mix these three substances, and fuse 
in a Hessian crucible. Pour the mass, wliile liquid, into an iron mortar, and, when cold, 
reduce it to powder. Then boil the powder in an iron pan, with 10000 parts of water, 
filter the boiling liquor, allow it to cool slowly, then decant it, and collect the kermes on 
a filter; wash it and dry it as already mentioned. 

The quantity of kermes obtained by this process is greater, but less fine, than that pro¬ 
cured by the preceding process; and it ought to be exclusively reserved for veterinary 
medicine. 

This is Baumo’s methojl of preparing kermes. According to Berzelius, the 
best proportions of the ingredients are 1 part of pure carbonate of potash, 


1 Schweiggcr’s Jouruq 1 , lid. xxxiv. S. 58 ; also, PoggendorlT’s Annatm, Bd. xx. u. xxxvii. 

2 Poggendorff’s Annul*.i, Bd.Ctlvii. S. 323 (also, Bert. Jahrb.fur die Vharmacie, Bd. xlii. 1839). 
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and 2£ parts of tersulphuret of antimony. The changes effected by the fusion 
are analogous to those before explained. 4(K0,C0 2 ) -f 4SbS 3 =K0,Sb0 3 + 
3(KS,SbS 3 ) +4C0 2 . The Codex obviously directs an excess of carbonate of 
potash to be used. The addition of sulphur augments the quantity, but 
injures the colour, of the kermes, probably because it promotes the formation 
of pcntasulphuret of antimony, SbS 5 . 

Properties. —Mineral kermes is an odourless, tasteless, brownish-red 
powder, insoluble both in water and in alcohol. Examined by the microscope, 
it is seen to consist of a reddish or brownish granular mass, which, when the 
kermes contains toroxide of antimony, is intermixed with acuminated prisms 
or small acicular crystals of this substance. Dilute mineral or vegetable acids 
abstract any contained toroxide : concentrated hydrochloric acid decomposes 
(lie tersulphuret. 8bS 3 + 3HCl=SbCl 3 -f 31IS. Mineral kermes is com¬ 
pletely soluble in hydrosulphuret of ammonia. 

Composition. —The followingis the composition of mineral kermes according 
to II. Hose:— 


Ktnnes prepared by boiling with 
Carbonate of Soda ; but not 
very caref 'ally dried. 

Kermes prepared by bailing with Potash nr its Carbonate. ^ 




With 

Carbonate of 
Potash. 

•With Caustic 
Potash, and 
slightly washed. 

The same, 
washed for a 
long time. 

Antimony. 

67-81 

Antimony . 

09-00 

61-91 

67-08 

Sulphur. 

28-24 

Sulphur. 

28-41 

30-26 

29-44 

Sodium. 

1-33 | 

Potassium. 

2-25 

506 

3-48 

Water. 

2-62 

Water. 

— 

2-J7 

— 


100-00, 


99-60 

100-00 

10000 


According to Rose, kermes consists of amorphous tersulphuret of antimony, 
with the sulphanti inornate of either sodium or potassium. The formula for 
that prepared by boiling crude antimony with caustic potash, and washed for 
a short time only, consists of 2SbS 3 + KS,SbS 5 + 2Aq. If the same kermes 
be washed for a long time, its formula is !)SbS 3 + KS,SbS 5 . 

Berzelius and Euchs, as well as Rose, are of opinion that pure mineral 
kermes is an amorphous tersulphuret of antimony. 

But most chemists who have analysed this substance have detected in it 
toroxide of antimony. Rose considers this an accidental admixture arising 
from the use of an insufficient quantity of alkali to retain the teroxide in 
solution. Liebig, 1 on the other hand, regards it as an essential constituent, 
and gives as the formula for kermes 2SbS 3 + SbO 3 ; and its composition, 
according to this view, may be thus stated:— 

Atoms. liq. 1ft. Per Cent. 

Tersulphuret of Antimony. 2 . 354 . fi9'8 

Teroxide of Antimony ...» . 1 . 153 . 30’2 

1 507 lOO'O 

Physiological Effects. —The effects of minerdl kermes, of the golden 
sulphuret of antimony, and of the oxysulphuret of antimony of the London 

1 Sandwort. d. Chemie, Bd. i. S. 427; Jouru. de Pharm t t. 2%*p. 654, 1839. 
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Pharmacopoeia, are all similar in their character, though varying somewhat in 
degree. They are more active in proportion as the quantity of teroxide which 
they may contain is greater. It is probable, however, that kermes mineral, which 
is entirely devoid of teroxide, is not without some medicinal activity, as it may 
become soluble in the gastro-intestinal juices, and thereby acquire activity. 
Kermes mineral is usually stronger than the golden sulphuret of antimony. 

The effects of kermes mineral arc similar to those of other antimonial com¬ 
pounds (see ante, p. 184), and which will be more fully noticed hereafter 
(see Antimonii et Putassce Tar Iras). In small doses it is sudorific and 
liquefacient, (see ante, p. 175); in large doses, emetic and purgative. 

Uses. —In England mineral kermes is scarcely employed; but in some 
parts of Europe, especially Italy and France, it is in frequent use. 

Like emetic tartar, it has been administered with great benefit as a contra- 
stimulant or hyposthenic (see ante, p. 97) in inflammatory diseases, especially 
pneumonia. 1 The uncertainty of its operation is, however, a great drawback 
to its use; and even when it possesses activity, it is doubtful whether it has 
any advantages over emetic tartar. Some writers, however, assert that it is less 
irritating to the stomach and bowels: but assuming this to be true, it is 
probably referable to its inferior activity. 

Administration. —Mineral kermes is given, in the form of powder or pill, 
in doses of from half # grain to two or three grains. 

b. Antimonii Termlphureturn Pracipitatum.—Precipitated Tersulphuret 

of Antimony. 

All the British Colleges give directions for the preparation of an amorphous 
antimonial sulphuret, nailed by the London College anlimoniioTi/su/phu return; 
by the Edinburgh College, antimonii su/phurctitm aureuni; and by the 
Dublin College, sulphur an t imania turn J //scum. 

Tlie London College orders of Sesquisulphurct of Antimony, Jvii.; Solution of Potash, 
Oiv.; Distilled Water, Cong. ij.; Diluted Sulphuric Acid, as much as may be sufficient. 
Mix the sesquisulphurct of antimony, solution of potash, and water together, and boil 
with a slow fire for two hours, frequently stirring, distilled water being often added, that 
it may fill about the same measure. Strain the liquor, and gradually pour into it as much 
diluted sulphuric acid as may bo sufficient to precipitate the oxysnlpliuret of antimony; 
then, with water, wash away the sulphate of potash, and dry what remains with a gentle 
heat. 

The Edinburgh College orders of Sulphuret of Antimony, in fine powder, Si.; Solution 
of Potash, fjxj. ; Water, Oij. 

The Dublin College directs, of Prepared Sulphuret of Antimony, one part ; Water of 
Caustic Potash, eighteen parts ; Diluted Sulphuric Acid, eleven parts, or as much as may 
be sufficient. 

The theory of the process has been already in part explained. When the 
common black tersulphuret of antimony is boiled with a solution of caustic 
potash, sulphuret of potassium and teroxide of antimony are produced, 
3K0 + SbS 3 =8KS + Sb0 3 : the former combines with and dissolves some 
tersulphuret of antimony (3KS+.rSbS 3 ), while the latter unites with potash 
(KO + SbO 3 ). Thus the solution contai n s hyposulphantimonite of potassium 
and liypantimonite of potash. 

When sulphuric acid is added to the stfained liqueur, it decomposes the 


1 S<$ Dr. Stack’s Medical Cases, p. 9, 1784. 
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sulpliuret of potassium, precipitates the tersulphuret of antimony, and com¬ 
bines with the potash which retained the teroxide of antimony in solution : 
the latter is wholly, or in great part, re-converted into tersulphuret of antimony. 
4S0 3 + 3(KS,SbS 3 ) + K0,Sb0 3 =4(KO.SO 3 ) +4SbS 3 . Prom Mr. Phillips’s 
analysis it would appear that some teroxide of antimony escapes decomposition, 
and is contained in the precipitated product. It is probable that the pre¬ 
cipitate sometimes contains pentasulphuret of antimony, SbS 5 . This is formed 
by the action of atmospheric oxygen on the alkaline solution prior to the 
addition of the sulphuric acid. 20 + 3 (KS,SbS 3 ) = 2K0 + KS,SbS 5 +- 2SbS 3 . 

Properties. —Oxysulphuret of antimony is a red, odourless, almost taste¬ 
less powder. It is insoluble in cold water, and only slightly soluble in liquor 
ammonia:. Boiled in nitro-hydrochloric acid, t.erchloride of antimony is formed 
in solution, and some sulphur regains undissolved. Heated in the air, it 
burns, evolves sulphurous acid, and leaves a greyish residuum. 

Characteristics .—When heated with concentrated hydrochloric acid, it 
evolves hydrosulphuric acid, shewing it to be a sulpliuret. Prom the other 
sulphurets or oxysulphurets of antimony it is to be distinguished partly by its 
colour. Its hydrochloric solution is shewn to contain antimony by the tests 
for this metal. When boiled in a solution of bitartrate of potash, a solution 
of emetic tartar is obtained, which may be recognised by the characters here¬ 
after to be mentioned for this salt. It may be reduced by hydrogen and heat. 

Composition.— By boiling in a solution of bitartratc of potash, it loses, 
according to Mr. Phillips, 12 per cent.—the amount of teroxide which it is 
presumed to contain. 1 Its composition, according to the same authority, is as 
follows:— 



Atoms. 

Eq. IF/.. 

... 153 .. 

Per Cent. 

Phillips. 

Teroxide Antimony . 

... 1 ... 

.... 13 ... 

... 12 

Tersulphuret Antimony. 

... 5 ... 

... 885 .. 

.... 75 ... 

... 7 <1-5 

Water . 

... 10 ... 

... 141 .. 

.... 12 ... 

... 11-5 

Oxysulphuret Antimony, Pit. 

L. 1 ... 

... 1182 .. 

.100 ... 

... 1000 


By microscopic examination, I can discover no crystals of teroxide of 
antimony in samples of this compound made by Mr. It. Phillips and by 
myself. 

Prom the mode of its preparation, this compound would appear to be a 
mixture of amorphous tersulphuret of antimony, SbS 3 , with some pentasulphuret, 
SbS 5 . In other words, it is probably a mixture of mineral kerrnes (minus 
the alkaline sulpliuret) and golden sulpliuret. According to the Edinburgh 
College, it is “a mixture or compound of sesquisulphuret of antimony, 
sesquioxide of antimony, and sulphur.” 

Purity. —Recently precipitated oxysulphuret of antimony is readily and 
completely soluble in liquor potass®: but the oxysulphuret of the shops leaves 
a white residuum. Boiled in hydrochloric acid, it is dissolved with the evolu¬ 
tion of hydrosulphuric acid gas: the solution is opalescent or slightly milky, 
hut becomes quite transparunt on the addition of a small quantity of nitric 
acid. It should not effervesce with dilute sulphuric acid. 

The London College states that it is , 

Totally soluble in nitro-hydrocliloric acid, emitting liydrosulpliuric acid. 

1 This method of determining the quantity of teroxide of antimony caijpot be absolutely relied 
°n (see II. Hose, Poggendorff’s Annalen, lid. xlvii.) 
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But I find that it is not completely soluble in nitro-hydrochloric acid;—a 
portion of sulphur remaining behind. 

The Edinburgh College states that it is 

“ Tasteless: twelve times its weight of muriatic acid, aided by heat, will dissolve most 
of it, forming a colourless solution, and leaving a little sulphur.” 

The commercial oxysulphurct is of a brighter colour than that obtained 
according to the process of the Pharmacopoeia. A manufacturer of it in¬ 
forms me that it is prepared by boiling sulphur along with the black sul- 
phuret of antimony and potash, and precipitating by an acid in the usual way.. 
Mr. Redwood 1 mentions two ways by which a product resembling the usual 
commercial article may be procured: one is by boiling together 4 parts of 
black sulphuret of antimony, 8 parts of lime, and 80 parts of water, and 
precipitating the strained solution by excess of hydrochloric acid; the other 
is by fusing together 2 parts of black sulphuret of antimony, 4 parts of 
carbonate of potash, and 1 part of sulphur, boiling the fused mass when cold 
in 20 times its weight of water, and precipitating by a large excess of dilute 
sulphuric acid. 

Physiological Effects. —The medicinal activity of this preparation is 
greater in proportion to the quantity of teroxidc of antimony which it may con¬ 
tain (see ante, p. 686). The obvious effects are precisely analogous to those 
of emetic tartar; namely, vomiting, purging, and sweating. In small doses 
it is employed as an alterative, expectorant, and diaphoretic : in somewhat 
larger doses it causes nausea and sweating, and sometimes vomiting : in still 
larger quantities it excites both vomiting and purging. 3 

Use. —It is principally employed as an altera tire in chronic diseases, 
particularly cutaneous affections, glandular enlargements, secondary syphilis, 
rheumatism, and diseases of the liver. In these complaints it is usually 
associated with mercurials (especially calomel), and sometimes with either 
guaiacum or narcotics. 

Administration. —As an alterative the dose is from one to three or four 
grains: as an emetic from five grains to a scruple. It is a constituent of the 
pilulee hydrargyri ch/oridi composita >, commonly termed Plummer ? s pill. 

Antidotes. —Vide Antimonii el Potassat Tartras. 


105. Antimonii Pentasulphuretum.—Pentasulphuret of Antimony. 

Formula SbS 5 . Equivalent Weight 209. 

Sulphur Antimonii Auratum; Golden Sulphuret of Antimony; Stibium Sulphuratuni 
Aurantiacim .—Obtained by adding a diluted mineral acid (usually sulphuric acid) to the 
mother liquor from which mineral kermes has been deposited: the precipitate is to be 
washed and dried. Its formation lias been before explained (see ante, p. 684). Schlippe’s 
salt is the sulphantimouiate of sodium, 3NaS,SbS 6 ,18HO. When it is decomposed by 
sulphuric acid, the golden sulphuret of antimony is precipitated. 3NaS,SbS 5 ,18HO+ 
3 SO :, =3 (NaO, SO 3 ) -}- Sb S 5 +3 H S+15110, Golden sidphuret of antimony is an orange- 
red, odourless, and tasteless powder. In its medicinal properties and uses it resembles 
mineral kernes and precipitated sulphuret of antimony (sec ante, pp. 685). The dose is 
from half a grain to two or ftiree grains. 

• 1 'Giay’s Supplement to the VlmmaeopaAa, 2d edit. f&48. 

5 For some experiments and observations on the action of Kermes Mineral and the Golden Sul¬ 
phuret, consult ltayer, is Dict.y'le Med. \;l Chin. Prat. iii. 57, et seq. 
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106. ANTIMONII TERCHLORIDUM.—TERCHLORIDE 
OF ANTIMONY. 

Formula SbCl 3 . Equivalent Weight 235*5. 

History. —Basil Valentino was acquainted with this preparation, which 
has had various appellations, such as oil or butter of antimony {oleum seu 
bulyrum antimonii), muriate or hydrochlorate of antimony, sesquichloride 
of antimony, protochloride of antimony, &c. 

Preparation. —There arc several methods of obtaining terchloride of 
antimony, which, in the pure state, is not used in medicine. 

The liquid sold in the shops and used in medicine under the name of butter 
of antimony, is a solution of terchloride of antimony in liquid hydrochloric 
acid. It is the liquor stibii chlorati of the Pharm. Bor., 1846. It is 
sometimes prepared by dissolving roasted antimony-ash (see ante, p. 675) in 
hydrochloric acid. It may also be prepared by dissolving the common crude 
antimony (SbS 3 ) in hydrocldoric acid. The addition of a little nitric acid 
facilitates the process. 

In the Prussian Pharmacopoeia it is directed to be prepared by dissolving 
lbj. of powdered black sulphuret of antimony in Ibiv. of crude hydrochloric 
solution. The filtered solution is to be evaporated to lbiss., and to the cold 
liquor Six. of hydrochloric acid, and lbiss. of distilled water, are to be added, 
or so much that the filtered liquor shall have the sp. gr. of 1*345 to 1*350. 

By the action of liquid hydrochloric acid on tersulphurct of antimony, wo 
■ obtain terchloride of antimony, while sulphuretted hydrogen escapes. SbS 3 4- 
31101=SbCl 3 + 3HS. The terchloride of antimouy thus obtained is dissolved 
in excess of liquid hydrochloric acid, forming the hydrochloric eolation of 
terchloride of antimony {liquor hydrochloricu.s antimonii teroxydi ). 

If this solution be submitted to distillation, the water and excess of hydro¬ 
chloric acid are first expelled; afterwards the terchloride is volatilized : this 
concretes on cooling. If, therefore, our object be to obtain the pure ter¬ 
chloride, it may be procured from the hydrochloric solution by changing the 
receiver as soon as the distilled product concretes on cooling. 

In order to deepen the colour of the commercial butter of antimony, per- 
nitrate of iron is usually added to it. 

Properties.— The butter of antimony of the shops is a transparent liquid, 
varying hi its colour from pale yellow to deep red. If it be free from iron, 
it is yellowish: the deep red colour of the article usually found in the shops 
is due to pemitrate of iron. Its sp. gr. varies from 1*2 to 1*5. The Prussian 
College fix it at from 1*845 to 1*350. It fumes in the air (especially when 
ammonia is present), in consequence of containing an excess of hydrochloric 
acid. It reacts on vegetable colours as a powerful acid. 

Characteristics. —Mixed jrith water, it throws down a whitish powder 
{oxichloride of antimony, SbCl 3 ,5Sb0 3 ). The hydrosulphurets produce a 
reddish precipitate (SbS 3 ), usually darkened by sulphuret of iron (FeS). 
Alkalies and their carbonates occasion a precipitate df the white teroxide of 
antimony (SbO 3 ), usually discoloured by sesquioxido of iron, Fe 2 0 3 . Nitrate 
al silver occasions a white precipitate (AgGl and SbO 3 ). # 

Composition.—T erchloride of antimony is thus cqjnposcd:— 
vol. i. 2 y 
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Atoms. Eq. Wt. Per Cent. Oobel. H. Rose. 


Antimony. 1 . 129 . 54'8 . 54-98 . 53-27 

Chlorine . 8 . 1065 . 45-2 ...... 45-02 . 46 73 


Terchloride of Antimony... 1 . 235-5 . 100-0 . 100 00 . lOO’OO 

The butter of antimony of the shops consists of tercliloridc of antimony , 
free hydrochloric acid, a little nitrone acid, water, and sesquichloride of 
iron. It may also contain other impurities derived from the tersulpliuret 
from which it is prepared. Serullas says he never found arsenic in it. 

Physiological Effects. —It acts as an energetic caustic; but I am not 
acquainted with any cases of poisoning by it. It cannot be much diluted 
without undergoing decomposition. 

Uses. —In medicine it is employed only as a caustic. It usually acts 
without much pain or inflammation, and, after the separation of the eschar, 
produces*a clean healthy surface. It is sometimes used as an application to 
parts bitten by rabid animals or venomous serpents; its liquidity enabling it 
to penetrate into all parts of the wound. It is also applied to ulcers to 
repress excessive granulations, Richter and Beer have employed it in 
staphyloma: the mode of applying if is as follows:—Dip a camel’s hair pencil, 
tr a point of lint, into the liquid, and apply it to the tumour until a whitish 
crust is perceived, when the whole is to be immediately washed away by irieans 
of a larger pencil dipped first into milk and afterwards into milk and water. 

Antidotes. —The treatment of poisoning by this preparation is the same 
as for the mineral acids (see ante, pp. 160 and 360). After the use of 
antacids, vegetable astringents (tea and infusion of nutgalls) should be 
administered to neutralize the effect of the oxichloride of antimony separated 
in the stomach. 

107. ANTIMONTI ET POTASS.® TARTRAS.-TARTRATE 
OF ANTIMONY AND POTASH. 

Formula K0,Sb0 3 ,C s IT 4 0 u, ,3H0; or KO,SbO»,f,3HO. Equivalent, Weight 359. 

History. —This salt was first publicly noticed in 1631 by Hadrian dc 
Mynsicht. 1 “But the preparation was in all probability suggested, by a 
treatise, entitled Met hod as in pulverem, published in Italy in 1030. This 
book, written by Dr. Oornaehinus, gives an account of the method of preparing 
a powder which had been invented by Dudley, Earl of Warwick, and which 
had acquired celebrity in'ltaly in consequence of the wonderful cures which 
it had performed. This powder w'as composed of scammony, sulphuret oi 
antimony, and tartar, triturated together. The extraordinary effects which it 
produced would naturally draw the attention of chemists to the combination 
of antimonial preparations with tartar.” 2 

This salt has had various denominations, such as emetic or etibiated tartar 
(tartarus emetiem, antimonialns, vel etibiatue) ; tartarized antimony 
(antimonium tartarizatum); potassio-tartrate of antimony (anlimonn 
potassio-tartras); anlimonio-tartrate of potash (potasses antimonio- 
tartras)-, stibium oxydatum kalico-tartaricum ,- kali tartaricum stibi- 
atum, &c._ 

1 Thesaurus E&dico-Chymicus. 

! Thomson’s System of Chemistry, 7th edit. vol. ii. p. 797, 1831. 
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Preparation.— Tartrate of antimony and potash is prepared by boiling 
water and cream of tartar with teroxide of antimony. KO/f-fSbO 3 -f SHO= 
KO,SbO s ,T,3HO. 

Formerly, either saffron of antimony ( crocus antimonii) or glass of antimony ( vitrum 
antimonii ) was employed to yield teroxide of antimony in the manufacture of emetic tart ar. 
Antimony ash (aims antimonii) is also sometimes used (see ante, p. 675). But probably 
the best method is to obtain teroxjde of antimony by hashing either oxichloride or sub¬ 
sulphate of antimony with an alkaline carbonate (see ante, p. 675). 

If the teroxide of antimony be quite pure, the atomic proportions of this 
substance and of cream of tartar required to produce emetic tartar are—one 
equivalent, or 153 parts, of the teroxide, and one equivalent, or 188 parts, of 
the crystals of cream of tartar. 

The London Pharmacopoeia of 1836 gives the following directions for 
the preparation of this salt:— 

Take of Scsquisulphurct of Antimony, rubbed to powder; Nitrate of Potash, powdered, 
each, lbij.; Bitartrate of Potash, powdered, sixiv.; Hydrochloric Acid, fjiv.; Distilled 
Water, conn. j. Accurately mix the Scsquisulplmrct of Antimony with the Nitrate of 
Potash; the Hydrochloric Acid being then added, and the powder spread upon iron 
plate, ignite it. Hub what remains to very fine powder, when it is cold, ana wash it 
frequently with boiling -water until it is free from taste. Mix the powder thus prepare^ 
with the Bitartrate of Potash, and boil for half an hour in a gaflqn of distilled water. 
Strain the liquor while hot, and set it aside that, crystals may be formed. These being 
removed and dried, let the liquor again evaporate that it may yield crystals. 

By the deflagration of the sulplmret of antimony with nitre, there are 
obtained sulphate of potash and teroxide of antimony, with some uiulecomposed 
sulphuret. The hydrochloric acid prevents the formation of potash and 
sulphuret of potassium, and gives rise to the formation of chloride of potassium. 
By washing, the sulphate and chloride are removed, and there remains ter¬ 
oxide of antimony mixed with some tersulphuret. 

This process is inferior to that of the Edinburgh College. 

The Edinburgh College gives the following directions for the preparation 
of this salt:— 

Take of Sulphuret of Antimony, in fine powder, Siv.; Muriatic Acid (commercial) Oj.; 
Water, Ov. Dissolve the sulphuret in the acid with the aid of a gentle heat; boil for 
half an hour; filter; pour the liquid into the water; collect the precipitate on a calico 
filter, wash it with cold water till the water ceases to redden litmus paper; dry the pre¬ 
cipitate over the vapour bath. Take of this precipitate, Jiij.; Bitartrate of Potash, §iv. 
an d Aij.; Water, fjxxvij. Mix the powders, add the water, boil for an hour, filter, and 
set tlie liquid aside to crystallize. The mother liquor, when concentrated, yields more 
crystals, but not so free of colour, and, therefore, requiring: a second crystallization. 

In this process terchloride of antimony, SbCl 3 , is first obtained. By water, 
this is first converted into the oxichloride, SbCl 3 ,5Sb0 3 , which, by continued 
washing, is converted almost entirely into teroxide, SbO 3 . This combines, 
in the subsequent part of the process, with’ the bitartrate, and forms emetic 
tartar. 

This is an excellent procdls for the manufacture of emetic tartar. 

The Dublin College orders Emetic Tartar to be prepared with Nitro-Muriatic Oxide of 
Antimony (Oxichloride, seep. 674 ), four parts; Bitartrate of Potash, triturated to a 
most subtile powder, five parts ; Distilled Water, thirty-four parts. 

Properties.— Emetic tartar crystallizes in white, transparent, inodorous, 
rhombic octohedrons, whose lateral planes aro striate^ (segmg. 128). By ex- 



692 INORGANIC BODIES.— Tartrate or Antimony and Potash. 


Fig. 128. 



Octahedron of 
Emetic Tartar. 


posure to the air the crystals become opaque, probably by 
giving out an equivalent of water. Their taste is feebly 
sweetish, then styptic and metallic. They dissolve in 14 or 
15 parts of water at 60° P. (12 /‘, 5 , r at 70°, Braudes), and 
in two parts (2- r y, r parts, Braudes) at 212°. The aqueous 
solution slightly reddens litmus. Emetic tartar is not 
soluble in alcohol. When calcined in close vessels, it yields 
a pyrophoric alloy of antimony and potassium. The crystals 
decrepitate in the lire. 

Character is/irs .—Heated in a porcelain or glass capsule, 
this salt is charred, and evolves the peculiar caramel-like 
odour of burning tartaric acid. If the charred salt bo 


Fig. 129 


heated in a glass tube by a blowpipe, globules of antimony 
are obtained. 



Apparatus for the passage of sulphuretted 
hydrogen through a solution of emetic 
tartar (see ante, p. 647). 



Apparatus for reducing tertulphurct of antimony. 

a, Vessel for generating hydrogen. 

b, Redaction tube. 

c, Vessel .containing solution of acetate of lead to detect 

the hydrosulphuric Acid which is formed. 


If the reduction be effected 
on charcoal, a portion of the metal is 
re-oxidized, and deposited on the charcoal 
in the form of awhitepowderorcrystaliine 
needles (SbO 3 ). 

If a stream of hydrosulphuric acid gas, 
generated in the flask a, fig. 129, be 
washed, by passing it through water 
contained in the bottle c, and then 
conveyed into a solution of emetic tartar 
slightly acidulated by hydrochloric arid, 
and contained in the glass d, an orange- 
red precipitate of amorphous tersulphuret 
of antimony (SbS 3 ) is obtained. This 
precipitate is soluble both in liquor 
ammonia', and hydrochloric acid (see 
ante, p. 647). If it be collected, dried, 
introduced into a green glass tube, a 
current of hydrogen gas transmitted over 
it; and, when the process has 
gone on for a few minutes, t he 
heat of a spirit-lamp applied 
to it, hydrosulphuric acid and 
metallic antimony are pro¬ 
duced. (SbS 3 +3H=Sb+ 
3 HS). A portion of the metal 
is [spuriously ?] sublimed. 
The metal is known to be anti¬ 
mony by dissolving it in nitro- 
hydrochloric acid: the solution 
(SbCl 3 ) forms a white preci¬ 
pitate (SbCl 3 ,5Sb0 3 ) on the 
addition of water, and an 
orange-red one (SbS 3 ) with 
hydrosulphuric acid gas or 
hydrosulphate of ammonia. 
The mode of reducing the ter- 
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Fig. 131. 


sulphuret will be readily understood by the accompanying woodcut (fig. 130). 
This process was proposed by the late Ur. E. Turner. 

If the solution of emetic tartar, which has been deprived of antimony by 
sulphuretted hydrogen, be filtered and evaporated, it yields crystals of cream 
of tartar, 1 KO,T,IIO, the characters of which have been already pointed out 
(sec ante, p. 519). 

Hydrosuiphuxet of ammonia (NH 3 ,2HS) occasions, in a solution of emetic 
tartar, an orange-red precipitate (SbS 3 ), which is completely soluble in an 
excess of the precipitant. 

Infusion of nutgalls occasions an abundant bulky whitish-yellow precipitate 
of tannate of antimony. 

If emetic tartar be dissolved in water, and to the solution sulphuric acid 
and zinc be added, antimoniuretted hydrogen gas, 
Sbll 3 , is evolved. SbO 3 + CZn + 6 (HO,SO 3 ) = 
6 (ZnOjSO 3 ) + SbH 3 + 3110. The characters of 
this giis have been already pointed out (sec ante, 
p. 651, at set/.) 

A soft, flexible, mucilaginous mass forms in 
an aqueous solution of emetic tartar when kejrt 
for some time. If this be examined by the 
microscope, it is seen to consist of articulated 
vi, filaments with branches which at the apex 

9 § support a scries of spermatia. This algaceous 

plant has been called by Kiitzing Sirocrorix 
stibiaa (lig. 131). But as the same plant is 
found in solutions of tartaric acid as well as of 
the tartrates generally, it might with propriety 
be termed Sirocrocix tartarica . 2 
-The following is the composition of this salt:— 



Sirocrorix stibica, Kiitzing. 

Composition.' 


Tcroxide of Antimony.., 

Potash . 

Tartaric Acid. 

Water. 

Atoms. 
.... 1 .... 
.... 1 «... 
.... 1 .... 
.... 3 .... 

Eq. in. 

.. 153 
.. 47 .... 

.. 132 .... 
.. 27 .... 

Per Cent. 

.. 12-619 ... 
.. 13(191 1 
.. 30 709 ) 

.. 7-521 ... 

R. Phillips. 

... 43-35 . 

... 49'25) 

... 7'4o) 

Thomson. 

.. 42 02 .. 

.. 57 38 .. 

Watlqnist. 
.... 42-99 

r 13-26 
.... \ 38 61 
(. 5-14 

Emetic Tartar. 

... 1 .... 

.. 359 .... 

..100-000 ... 

... 10000 . 

.. 100-00 .. 

.... 10000 


By many writers emetic tartar is assumed to contain only 2 ecp of water. 
K0,SbO 3 ,T,2IIO. 

Burity. —In the crystalline state the purity of 1 * this salt is easily deter¬ 
mined. The crystals should be well formed, perfectly colourless, transparent, 
or opaque, and, when dropped into a solution of hydrosulphuric acid, have an 
orange-coloured deposit (SbS 3 ) formed on them. 

When pure, the powder of this salt is perfectly white. Some ignorant 
druggists prefer a yellowish*whitc powder; and 1 am informed by a manu¬ 
facturer of this salt that he is obliged to keep two varieties (one white, the 
other yellowish white,) to meet the demands of his customers! The yellow- 
tint is owing to the presence of iron, which is readily detected in the salt by 
the blue colour immediately produced in its solution by adding first a few 
crops of dilute sulphuric acid, and then ferrocyanide of potassium. 

- ---——•---1-*r—- 

J Thomson’s First Principles of Cltemislrt/, vol. ii. ]>. 441, 1825. 

2 Pharmaceutical Journal , vol. vii. pp. 343 and 370. 
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Emetic tartar is sometimes adulterated with bitartrate of potash. According 
to the late Mr. Iicrmell, 1 the antimonial salt may contain 10 per cent, of 
bitartrate, and yet the whole will dissolve in the proper quantity (14 or 15 
parts) of water. In order to detect any uncombined bitartrate, he adds a 
few drops of a solution of carbonate of soda to a boiling solution of the anti¬ 
monial salt, and if the precipitate formed be not dissolved, he concludes that 
there is no bitartrate of potash present. 

A dilute solution of emetic tartar occasions no precipitate with chloride of 
barium: it produces a white precipitate (unless the solutions be very dilute) 
with nitrate of silver, and which is soluble in excess of water. 

Totally soluble in water, no bitartrate of potash remaining in the vessel; and hydro- 
sulphuric acid being added, a reddish coloured precipitate is obtained. Neither chloride 
of barium nor nitrate of silver being added to [a dilute] solution, precipitates anything. 
Nitric acid throws down a precipitate, which is dissolved by an excess of it.— Ph. L. 

“ Entirely soluble in twenty parts of water; solution colourless; and not affected by 
solution of ferrocyanidc of potassium: a solution in forty parts of water is not affected by 
its own volume of a solution of eight parts of acetate of lead in thirty-two parts of water 
and fifteen parts of acetic acid.”— Ph. Ed. 

Physiological Effects, a. On Vegetables. —Emetic tartar acts as a 
poison to plants. 2 The Sirocrocis stibica, however, grows luxuriantly in it 
(see ante, p. 693), and, therefore, forms an exception to this statement. 

/3. On Animals. —An extended examination of the effects of emetic tartar 
on the different classes of animals is still a desideratum. Hitherto experi¬ 
ments with it have been principally confined to dogs, rabbits, horses, oxen, 
sheep, and cats. Moiroud 3 has given two drachms to horses, and gradually 
increased the dose to six ounces, without perceiving any remarkable and per¬ 
manent derangement in the exercise of the principal functions. Gilbert 
(quoted by Moiroud) has exhibited ten drachms to a cow, and four to a 
sheep, without any remarkable effect : but six drachms killed an animal of 
the latter species. Magcndie 4 examined its effects on dogs. He found that 
from six to ten grains introduced into the stomach killed the animals in from 
two to three hours, when the gullet was tied: those who were able to get rid 
of it by vomiting took as much as a drachm without experiencing any bad 
effects, and in some cases half an ounce caused no ill effects. Prom his experi¬ 
ments it appears that it operates locally and by absorption, its principal action 
being on the intestinal canal and lungs; for nausea, vomiting, alvinc evacua¬ 
tions, difficulty of respiration, and accelerated respiration, were produced by 
injecting a solution of the salt into the veins ; by introducing it into the 
stomach, as well as by applying it in the solid state to the cellular tissue. 
Traces of pneumonia, gastritis, and enteritis, were found after death. These 
experiments have been repeated by Itayer and Bonnet 5 on rabbits, but 
without obtaining the lesion of the lungs mentioned by Magendie: in some 
eases no appreciable lesion was observed in any organ. Dr. Campbell (quoted 
by Dr. Clmstison) found no pulmonary inflammation in a cat killed by this 
salt. According to Flourens, 6 emetic tartar injected into the veins of ruminants 
causes efforts to vomit, but not actual vomiting; of the four stomachs 


1 Phillips’s Tranel. of the Pharm. 4th edit. . 

• Schiibler and Zeller, i a Schtceigger’s Joum.f. d. Clem. 1827, B. 50, S. 54-86. 

:i Pharm. Veter. 2§7. 

1 Orfiln, Toxicol. Geo. % 

1 Diet, de Med. et de Chir. Prat. iii. 69. , . . 

0 Menwires de VAcademic liogale dee Sciences, t. xvi. 1888 j also, Joum. de Chim. Med. - 
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possessed by these animals, the reed or true stomach is the only one affected 
by it. OrfUa 1 has detected antimony in the viscera of animals to whom 
emetic tartar had been administered by the stomach. It has also been found 
in the blood and urine (see ante, pp. 101 and 102). 

y. On Man. aa. Local effects .—Emetic tartar is a powerful local irri¬ 
tant. Its irritant properties may be regarded as of a peculiar or specific kind; 
at least if we are to judge from its well-known effects when applied to the 
epidermis (as in the form of solution or ointment, or sprinkled over a plaster). 
It causes an eruption of painful pustules, resembling those of variola or 
ecthyma. The smaller ones are semi-globular; the larger ones, when at 
their height, are flattened, arc surrounded with an inflammatory border, 
contain a pseudo-membranous deposit and some purulent serum, and have a 
central dark point. When they have attained their greatest magnitude, the 
central brown spots become larger and darker, and, in a few days, desiccation 
takes place, and the crusts are thrown off. The largest arc produced by 
using the powder sprinkled over a plaster; the smallest arc developed by 
applying the solution. They are usually very painful. I am acquainted with 
no agent which produces an eruption precisely like that caused by emetic 
tartar. The facility with which it is produced varies considerably in different 
individuals, and in the same individual at different times. » 

A pustular eruption has been met with in the mouth, oesophagus, and 
small intestines, from the internal use of emetic tartar, and white aphthous 
spots have been observed on the velum and tonsils. 2 But these effects are 
rare. Severe inflammation of the throat {angina, antimunialis '?) has some¬ 
times followed the employment of antimony. 3 

We have further evidence of the local irritation produced by emetic tartar 
in its action on the stomach and intestines. When swallowed in full doses, 
it gives rise to vomiting and purging, and pain in the epigastric region. After 
death, redness of the gnstro-intestinul membrane has been found. However, 
it would appear from the experiments of Magendie, before referred to, that 
part of this effect should be referred to the specific influence which this salt 
exerts over the stomach, independent of its direct local irritation, since the 
same symptoms have been induced by its application to wounds, and by its 
in jection into the veins. 

Occasionally, constitutional effects (nausea, vomiting, and griping pains) 
have appeared to result from its application to the skin. 4 In one instance 
death resulted from its employment: the patient was an infant two years of 
nge, and death occurred in forty-eight, hours. 5 These effects, if really pro¬ 
duced by this salt, occur very rarely. I have applied to the skin emetic tartar 
(in the form of solution, ointment, and plaster) in a very large number of 
cases, without having observed any constitutional effect; though I have 
occasionally fancied that it ameliorated pulmonary affections, even when no 
eruption or redness was produced, and which might arise from absorption. 6 


1 Jouru. de Chim. Med. t. vi. He Serie, p. 290. See also the Report of the Commissioners of 
tte French Academy of Sciences, in the Jouru. de Pharm. xxvii. p. 415. 

' Lepelletier, De VEmploi du Tart. Slibie, p. 171, Paris, 1835.* 

, Ulld - Med. Gas. March 20, 1840, ». 900. 

Journ. de Chimie MSd. iv. 478. 

‘ Med- Repos, xvi. 357. 

Sec also some experiments on this subject in Mein, of the Med. Soj. ffmd. vols. ii. iv. and v. 
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fifj. Remote or constitutional (effects. —Taken internally, in small doses, 
emetic tartar increases the secretion and exhalation of the gastro-iutestiual 
membrane, and of the liver and pancreas. Subsequently it acts powerfully ou 
other emunctories: thus it causes sweating, without any very marked vascular 
excitement; it renders the mucous membranes (especially the aerian mem¬ 
brane) moister, and, when the skin is kept cool, promotes the secretion of 
urine. These effects are produced more certainly and speedily by this salt 
than by any other antimonial preparation. 

In somewhat larger doses it excites nausea, frequently with vomiting, 
disorders the digestive functions, gives rise to an uneasy sensation in the 
abdominal region, depresses the nervous functions, relaxes the tissues (espe¬ 
cially the muscular fibres), and occasions a feeling of great feebleness and 
exhaustion. These symptoms are accompanied or followed by increased 
secretion and exhalation from the different emunctories, but especially from 
the skin, as above mentioned. Of all emetic substances, fhis creates the most 
nausea and depression. 

In excessive doses, emetic tartar has, in a few instances, acted as an irritant 
poison, aud even occasioned death. In one case a scruple, in another 27 
grains, nearly proved fatal. 1 In a third, 40 grains caused death. 2 The 
symptoms in the latter case were vomiting, hypcrcatharsis, convulsions, 
epigastric pain and tumefaction, and delirium. Death occurred four days 
after the ingestion of the poison. 

Were the above cases not well authenticated, we should be disposed to ascribe 
the dangerous symptoms, and death, to some other circumstance rather than to 
the use of the above-mentioned quantities of emetic tartar; for of late years 
this stilt has been extensively employed in enormous and repeated doses with 
perfect safety, llasori 3 has given many drachms in twenty-four hours, and 
many ounces during the course of a disease, without occasioning either vomiting 
or abundant alvine evacuations. Lacnnec 4 has confirmed, to a certain extent, 
the statements of Rasori. He gave a scrapie, two scruples, and even a draclnn 
and a half, within twenty-four hours (usually in doses of one, two, or three 
grains) without ever having seen any injurious consequences. The usual 
effects which 1 have observed from the continued use of one or two grain 
doses, are nausea, vomiting, and purging, which in most cases are much 
diminished, or entirely cease, after the use of the medicine for a day or two. 
Perspiration I have found to be a frequent effect. In all the instances above 
referred to, in which these large doses were administered, the patients werp 
affected with inflammatory diseases. Now it is to this morbid state, or 
diathesis, that, according to Rasori, we ought to ascribe the tolerance of, or 
capability or aptitude of bearing, these immense quantities of this powerful 
medicine (see ante, p. 96, et seq. for some remarks on the Italian doctrine 
of contra-stimulus). Consequently, if the opinion be worth any thing, the 
susceptibility to its influence should increase as the disease subsides,— 
a circumstance which Rasori asserts reallv^takes place. But in this the 
theoretical view's of this distinguished Italian * have probably led him to 
overlook the truth. “ It is certainly true,” observes Laennec, “ that after 

1 Ortila, Toxicol. Generate. 

2 Hud. 1 

3 Ibiylc’s Bihliothiij. ile T/iem/i. i. 198. 

4 Trqitise on Diseases of the (Jhest, by J)r. Forbes, p. 249. 
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the acute period of the disease [peripneumonia], the tolerance diminishes, 
or sometimes entirely ceases; but it is more common to find the patient 
become habituated to the medicine, insomuch that during convalescence, and 
when he has begun to use food as in health, he will take daily, without knowing 
it, six, nine, twelve, or even eighteen grains of the emetic tartar.” Though 
I have seen this salt extensively employed in both public and private practice, 
I have never met any satisfactory cases supporting Rasori's assertion of the 
diminished tolerance when the patient becomes convalescent. Moreover, 
large doses have been taken by healthy individuals without any remarkable 
effects. Alibert 1 saw, at the Hopital St. Louis, a man who took a drachm of 
this salt in order to poison himself, but suffered no remarkable inconvenience 
from it. Lebreton 2 reports the case of a girl who swallowed six drachms at 
once as a poison : oil was immediately given; vomiting took place, and she 
soon recovered. Other published cases might be brought forward in proof of 
the slight ellects of large doses, but I must content myself with referring to 
the memoir of Magendie 3 for a notice of them. I may add, however, that 
this distinguished physiologist concludes, that the comparative slightness of 
the effects arose from the evacuation of the salt a few moments after its 
ingestion; though in several, at least, of the cases, this was not proved^and 
in one it certainly did not happen: it was that of a man who swallowed 
27 grains of this salt, and did not vomit. 

The action of large doses of emetic tartar on the circulation and respira¬ 
tion is usually that of a sedative. This has been very frequently, though not 
constantly, observed. In one case of peripneumonia, the daily use of from 
six to eight grains reduced the pulse, in nine days, from 120 to 31 beats per 
minute, and diminished the number of inspirations from 50 to 18. 4 In 
another, the pulse descended, in three days, from 72 to 44 beats per minute.® 
Modus Opkrandi.—E metic tartar, when swallowed, becomes absorbed, 
and may be detected in the blood and viscera, especially the liver. It is 
eliminated by the urine, in which secretion it can readily be recognised. 
Minaret 0 states, that a young woman labouring under pleuritis took emetic 
tartar, which operated on the child at her breast as well as on herself. It 
therefore probably existed in the milk. 

Several parts of the body are influenced by this salt. The specific affection 
of the alimentary canal (especially of the stomach) is shown by the vomiting 7 
and purging produced, not only when the medicine is swallowed, but when 
it is injected into the veins or into the windpipe, or when applied to the serous 
coats of the intestines, or to the cellular tissue. If it purge, or occasion 
sweating, it usually causes thirst, but not commonly otherwise. The appetite 
and digestion are frequently unimpaired. After the use of it for some days, 
patients sometimes complain of irritation in the mouth and throat, with a 
metallic taste; this has been considered a sign that the system is saturated 
with antimony, and that the use of it should be suspended. A pustular 
eruption has occasionally appeared in the mouth, as I have already stated. 

1 Now. E/em. de Therap. 5me edit. i. 259. 

2 Orfiln, Toxicol. Gen. 

3 Jh: l'Influence de VEmetique. 

4 Bouueau ct Constant, quoted Lcpelletier, Ee TEmp/oi du Tart. Stib. 84. 

6 Trousmmu, quoted by Lepelletier. 

® hand. Med. Gas. xiii. 490. # 

‘ For some observations on the mode by which this salt inonets vomiting, sec p. 239. 
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Magendie ascribes to emetic tartar a specific power of causing engorgement 
or inflammation of the lungs; for he found, on opening the bodies of animals 
killed by it, that the lungs were of an orange-red or violet colour, incapable 
of crepitating, gorged with blood, and here and there hepatized. Moreover, 
it has been assumed that the same effects are produced in the human pulmo- 
naSy organs; and in support of this opinion, a case noticed by Jules Cloquet 1 
has been referred to: it is that of a man who died of apoplexy, but who, 
within five days of Ids death, had taken 40 grains of tartar emetic. “ In the 
lungs were observed very irregular blackish spots, which extended more or 
less deeply into the parenchyma of this organ.” furthermore, it is argued, 
that unless we admit a specific influence of antimony over the lungs, we 
cannot well explain the beneficial effects of this remedy in peripneumonia. In 
opposition to tins view I may remark, that in cases of poisoning by this 
substance in the human subject, no mention is made of difficulty of breathing, 
cough, pain, or other symptom, which could lead to the suspicion that the 
lungs were suffering; and in the case of poisoning related by Kecamier, 2 we 
are distinctly told that the thorax was sound. Besides, we should expect 
that if emetic tartar had a tendency to inflame the lungs, or at least to occasion 
pulmonary engorgement, that large doses of it would not be very beneficial 
ix acute peripneumonia. It would even seem that this substance must have 
an influence over the human lungs of an opposite kind to that supposed by 
Magendie; for, as already related, it reduces the frequency of respiration in a 
considerable number of instances. 

The sedative influence of emetic tartar over the circulatory system has 
been already noticed. 

The great depression of the muscular power, the diminution of the 
frequency of the pulse and fainting, the epigastric paiu sometimes experienced 
under circumstances that almost preclude the supposition of gastnc inflam¬ 
mation, the cramps and convulsions, the delirium and insensibility, caused by 
emetic tartar in poisonous doses, are referable to the influence of this sub¬ 
stance over the nervous system. 

The absorbent system is supposed to be stimulated to greater activity by 
emetic tartar, in consequence of the disappearance of serous and synovial 
effusions under its use. Moreover, Laennec 3 ascribed the efficacy of it in 
peripneumonia to the increased activity of the interstitial absorption. 4 

The influence of it over the secreting organs has been before referred to. 5 
Every one is familiar with its diaphoretic properties. Its diuretic effect is 
best seen when the skin is kept cool, and when neither vomiting nor purging 
supervene. Magendie sdys, it augmented the secretion of saliva in dogs ; 
and the same effect has been observed in man by l)rs. Griffith and Jackson. 
The menstrual discharge is not checked by it; but occasionally has come on 
under its use. 

Uses. —As an emetic, this salt is usually administered by the stomach, but 
it is sometimes used as an enema, and occasionally is injected into the veins. 
When administered by the stomach, it is generally given in doses of one or 


1 Orfila, Toxicol. Generate. * 

2 Orfila, op. cit. 

3 Op. cit. p. 203. 

4 I have already made somo observations on the mode by which resolvents operate, see p. 17». 

3 See Liquefacientia ,' pp. 17j> and 184. 
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two grains, frequently in combination with ten or fifteen grains of ipecacuanha. 
When our object is merely to evacuate the contents of the stomach, and with 
as little constitutional disorder as possible (as in cases of narcotic poisoning), 
other emetics (as the sulphates of zinc and copper) are to be preferred, since 
they occasion less nausea and depression of system, while they excite speedy 
vomiting. On the other hand, when we use vomiting as a means of making 
an impression on the system, and thereby of putting a sudden stop to the 
progress of a disease, emetic tartar is by far our best vomit. It is with this 
view that it is sometimes employed in the early stages of fever, especially 
when accompanied by gastric or bilious disorder. Emetic tartar is used as a 
vomit, with considerable success, in the early stage of inflammatory diseases; 
especially in croup, tonsillitis, swelled testicle, bubo, and ophthalmia. Here, 
also, the success of the remedy is in proportion "to its early application. In 
croup it should be given to excite in the first instance vomiting, and after¬ 
wards prolonged nausea. Under this plan of treatment I have seen two or 
three slight cases completely recover without the use of any other remedial 
agent. Dr. Copland 1 also bears testimony to the success of the practice. In 
most cases it will be found advisable to precede the use of this medicine by 
blood-letting. Dr. Cheyne 2 advises the employment of emetic tartar in'the 
second stage of croup, for the purpose of moderating vascular action, and ef 
promoting the separation of the adventitious membrane. But I am disposed 
to rely chiefly on calomel (given so as speedily to occasion ptyalism) and 
blood-letting. Dr. Cheyne recommends half a grain of emetic tartar to be 
dissolved in a table-spoonful of water, and given to a child two or three years 
of age, every half hour till sickness and vomiting are produced; and, in two 
hours after the last act of vomiting, the same process is to be recommenced, 
and so repeated while the strength will admit. Another disease which is 
relieved by the occasional use of emetics is hoojnng-covgh. They should be 
administered at the commencement of the disease, every, or every other day. 
They diminish the violence and length of the fits of spasmodic coughing, 
and promote expectoration. Emetic tartar is particularly valuable in this 
disease in consequence of being tasteless, and, therefore, peculiarly adapted 
for exhibition to children. In derangements of the hepatic functions, 
indicating the employment of emetics, this salt is usually preferred to other 
vomiting agents, on account of its supposed influence in promoting the secre¬ 
tion of bile. 

Clysters containing emetic tartar have been employed to occasion vomiting, 
hut they are very uncertain in tlieir operation. Raver has frequently employed 
hem six to twelve grains without, producing cither nausea or vomiting. 

It has been repeatedly injected into the veins to excite vomiting. The 
usual dose is two or tliree grains dissolved in two ounces of water; but in 
some cases six grains have been employed. The effects are unequal: when 
vomiting does occur it is not always immediate; frequently it does not take 
place at all. 3 In several cpses of choking, from the lodgment of pieces of 
meat in the oesophagus, tins remedy has been applied with great success: 
vomiting was produced, and with it the expulsion of the meat. It has also 
been tried in epilepsy and trismus; but frequently with dangerous conse- 


1 Diet, of Dr act. Med. i. 467. 

- Essay on Cynanchc Trachealis, ISO]. 

3 Dieffenbach, Transf. d. Blut. u. d. Infus. M. Artn. 
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quences. 1 Meckel employed it to restore animation in asphyxia by drowning. 2 
It has also been used in tetanus. 3 

As a nameanl, to reduce the force of the circulation and the muscular 
power, emetic tartar is frequently of considerable service. Thus, in disloca¬ 
tions of the larger joints (the hip and shoulder, for example), blood-letting, 
and nauseating doses of emetic tartar, are employed to diminish the resistance 
of the muscles opposing the reduction. Even in strangulated hernia it has 
been given. 4 

Emetic tartar, in large doses, is a most powerful and valuable remedy in 
the treatment of inflammation. On this subject I have already offered some 
remarks (see ante, pp. 184 and 185.) As an emetic, nauseant, or diapho¬ 
retic, it has long been in use in peripneumonia; having been employed by 
Riverius in the 17th century, and subsequently by Stoll, Brendel, Schroeder, 
and Richter, in Germany; by Pringle, Cullen, and Marryat, in Englaud. 
But as a remedy for inflammation, independent of its evacuant effects, we are 
indebted for it to Rasori, 5 who first used it in the years 1799 and 1800, in 
an epidemic fever which raged at Genoa. Subsequently he exhibited it much 
more extensively, and in larger doses, in peripneumonia. This mode of treat¬ 
ment was tried and adopted in Prance, first by Laennec ; 6 and in this country 
by Dr. Balfour. 7 Its value as an antiphlogistic is now almost universally 
admitted. Practitioners, however, are not quite agrfeed as to the best method 
of using it. Rasori, 8 Laennec, 9 Recamier, 10 Broussais, 11 Bouillaud, 12 Dr. 
Mackintosh, 13 Drs. Graves and Stokes, 14 l)r. Davies, 15 and most practitioners 
of this country, employ blood-letting in peripneumonia, in conjunction with 
the use of emetic tartar. But by several continental physicians the abstrac¬ 
tion of blood is considered both unnecessary and hurtful. Thus Peschier 16 
advises on no account to draw blood; and Trousseau 17 observes, that blood¬ 
letting, far from aiding the action of emetic tartar, as Rasori, Laennec, and 
most practitioners, imagine, is, on the contrary, singularly injurious to the 
antiphlogistic influence of this medicine. Louis 18 has published some nume¬ 
rical results of the treatment of inflammation of the lungs by blood-letting 
and by emetic tartar; from which it appears that, this substance, given in 
large doses, where blood-letting appeared to have no effect, had a favourable 
action, and appeared to diminish the mortality. 19 But he particularly states 
that blood-letting must not be omitted (p. 32). 

1 Dieflenbach, Transf. d. Jltut. u. d. Infus. d. Arzn, p. 49. 

Ibid. 

3 lancet for 1836-37, vol. i. p. 35. 

4 Ibid. p. 876. 

6 See the French translation of his Memoir, in Baylc’s HibHoth. de The rap. i. 198. 

6 Treatise on Diseases of the Chest, translated hy ])r. Forbes. 

7 Illustrations of the Tower of Emetic Tartar, 2d edit, 1819. 

s Op. at. 

0 Op. at. • 

*" Gazette Medicate, 1832, p. 503. 

11 Cours de Pathologic et de T erapeuliqne generate, ii, 521. 

12 Diclionnaire de Medecine el de Chirurgie pratique, xiii. 495. 

13 Practice of Tty sic, i.^420. 

14 Dublin, Hospital Eepofts, v. p. 48. 

15 Lectures on Diseases of .the Lungs and Heart, 188. 

10 Bayle, BiblUdli'eyne T/ufiq/iettliqiir, i. 246. 

17 Diclionnaire de Meitiriu/f 2e edit. iii. 220. 

w Recherches des’.a Saignec, IWiij, 1835. 

19 Op. at. p. 62. «• 



Uses. 


701 


Lacnnec’s mode of using this salt, and which, with some slight, modification, 
l believe to be the best, is the following :—Immediately after bleeding, give 
one grain of emetic tartar, dissolved in two ounces and a half of some mild 
fluid [cold weak infusion of orange flowers], sweetened with half an ounce of 
syrup of marshmallows: this is to be repeated every two hours for six times, 
and then suspended for seven or eight hours, if the symptoms are not urgent, 
or if there be any inclination to sleep. But if the disease has already made 
progress, or if the oppression be great, or the head affected, continue the 
medicine until amendment takes place; and in severe cases increase the dose 
to two, or two and a half grains. The only modification in this plan, which 
1 would venture to propose, is, to begin with a somewhat smaller dose (say 
one-third or one-half of a grain), and gradually increase it.; for in consequence 
of the violent vomiting which one grain has sometimes produced, I have found 
patients positively refuse to continue the use of the medicine. 

1'rom my own experience I should say, that emetic tartar is nearly as ser¬ 
viceable when it causes moderate sickness and slight purging, as when it 
occasions no evacuation. Laenncc observes, that “ in general the effect of 
emetic tartar is never more rapid, or more efficient, than when it gives rise 
to no evacuation ; sometimes, however, if.s salutary operation is accompanied 
by a general perspiration. Although copious vomiting and purging are by 
no means desirable, on account of the debility and hurtful irritation of the 
intestinal canal which they may occasion, I have obtained remarkable cures 
in cases in which such evacuations had been very copious.” 1 A few drops 
of tincture of opium may be sometimes conjoined with the antimony, to check 
its action on the alimentary canal. 

The attempts which have been made to explain the modus medendi of emetic tartar in 
pneumonia and other inflammatory diseases, are most unsatisfactory. Whilst, almost 
every writer, even Broussais, admits its efficacy in inflammation, scarcely two agree in the 
view taken of the mode by which its good effects are produced, as the following statement 
proves:—Itasori explains its operation according to the principles of the t heory of contra- 
sliimdus, 2 of which he may be regarded its the founder. He considers emetic tartar 
endowed with the power of directly diminishing the inflammatory stimulus; of destroying 
the diathesis, and of being, therefore, a real contra-stimulus. Broussais, Bouillaud, and 
ISnrbier, ascribe its curative, powers to its revulsive or derivative action on the gastro¬ 
intestinal membrane. Laenncc thinks that it acts by increasing the activity of interst it ial 
absorption. Foutancillcs supposes that the. antiphlogistic effect depends on alterations in 
the composition of the blood. Eherlc* refers it to the sedative effects, first, on the nervous 
system, and consecutively on the heart and arteries. Teallicr thinks that, like many 
other therapeutic agents, it influences the organism by concealed curative properties. 
Dr. Macartney 1 4 regards it as a medicine diminishing the force of the circulation, by the 
nausea which it occasions. These examples are sufficient to show the unsatisfactory 
condition of our present knowledge as to the mode by which emetic tartar produces its 
curative effects. 5 But this is no argument against the existence of remedial powers. 
Shall we deny the efficacy of blood-letting in inflammation, of mercury in syphilis, of 
eiuehona in iutennittents, of arsenic in lepra, of sulphur in scabies, of hydrocyanic acid in 
gastrodynia, and of a host of other remedies, simply because wo cannot account for their 
beneficial effects ? The fact is, that in the present state of our knowledge we cannot 
explain the modus medendi of a large number of our best and most certain remedial means. 
(I-have already offered some remarks on the modus medendi of liqnefacients and resolvents, 

pp. 175 and 176.) 

1 Op. supra nit. p. 251. 

2 See ants, p. 90, ct scq. 

3 Materia Mediea, i. 66. 

4 A Treatise on Inflammation, 1838. ‘ 

5 See p. 175 for some observations on the curative agency off resolvents. 
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In pleurisy emetic tartar does not succeed so well as in inflammation of 
the substance of the lungs. “ It, indeed, reduces speedily the inflammatory 
action/' says Laennec, 1 “ but when the fever and pain have ceased, the 
effusion does not always disappear more rapidly under the use of tartar emetic 
than without it.” I have sometimes conjoined opium (always after copious 
blood-letting) with advantage. In bronchitis (both acute and chronic) it 
may be most usefully employed in conjunction with the usual antiphlogistic 
agents. 2 In rheumatism (especially the kind called articular), next to 
peripneumonia, emetic tartar has been found by some practitioners (especially 
by Laennec), 3 more efficacious than in any other inflammatory affection: the 
usual duration of the complaint, when treated by this remedy, was found by 
Laennec to be seven or eight days. 4 In muscular rheumatism it succeeds 
less perfectly. Synovial effusions (whether rheumatic or otherwise) have, in 
some cases, given way rapidly to the use of emetic tartar. 5 In arachnitis , 
Laennec has seen all the symptoms disappear, under the use of emetic tartar, 
in forty-eight hours. In three instances of acute hydrocephalus, all the 
symptoms disappeared in the same space of time. In phlebitis ; 6 in inflam¬ 
mation of the mamma, occurring after delivery ; 7 in ophthalmia, and various 
other inflammatory affections, emetic tartar has been successfully employed as 
Uu antiphlogistic. 

- In continued fever, it is of considerable service. Mild cases arc benelitted 
by the use of small doses (as from one-sixteenth to one-fourth of a grain) as a 
diaphoretic. In the more severe form of this disease, accompanied with 
much vascular excitement, emetic tartar, in the dose of half a grain or a grain, 
maybe usefully administered as an antiphlogistic; but its use should, in 
general, be preceded by blood-letting. In the advanced stages of typhus- 
fever, accompanied with intense cerebral excitement, manifested by loss of 
sleep, delirium, &c., Dr. Graves 8 has obtained most beneficial results from 
the use of emetic tartar and opium. The same combination has been em¬ 
ployed with great success in delirium tremens, as well [is in delirium of ery¬ 
sipelas, scarlatina, and measles, by Dr. Law. 9 

Dr. Billing 10 regards Asiatic cholera as being “ like ague; not merely as 
regards its epidemic and miasmatic origin, but almost, if not altogether, an 
ague of a fresh typeand he depends much, in the treatment of it, on tar- 
tarized antimony with sulphate of magnesia. In a case of blue cholera he 
ordered two grains of emetic tartar and half an ounce of sulphate of magnesia 
in half a pint of water; a tablespoouful to be taken every half hour. The 
patient recovered. 

Emetic tartar is one of our most valuable sudorifics, being oftentimes 
available when other agents of this class are inad m issible: for example, when 
we are desirous of producing diaphoresis, in fevers and other diseases which 
are accompanied with preternatural vascular action about the head, the use of 

1 Op. at. p. 259. 

2 Vide also Dr. Kemp, Lond. Med. Gas. xix. 300; and Mt. Ellis, op. cit. p. 360. 

3 Op. cit. 

* See also Bayle’s Biltl. Thera/p. i. 311; and Lcpelletier, Be I'Bmploi da Tart. Stib. p- 220. 

5 Laennec, op. cit. p. 263; «nd Gimcllc, Brit, and For. Med. Rev. for July 1838, p. 224. 

6 Laennec, op. cit. 

7 Dr. E. Kennedy, Mr. I.ever, and Dr. Asliwell, Lout. Med. Gas. xx. 761. 

8 Lond. Med. Gas. xx. 538. 

9 Ibid, xviii. 538 aft'd 694. , 

10 First Principles of MediAne, p. 240, et seq. 4th edit. 1841. 
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opiate sudorifics (as the compound ipecacuanha powder) is objectionable; 
whereas emetic tartar may be employed with safety, since it has no tendency 
to increase disorder of the nervous system* but to reduce cerebral excitement. 
On the other hand, when much gastric or intestinal irritation is present, the 
narcotic sudorifics are generally to be preferred to antimony. 

As an expectorant, in various pulmonary affections, small doses of this 
salt arc frequently employed with advantage. 

In some spasmodic complaints the use of it has been followed, in the few 
instances in which it has been tried, with good effects. 1 In apoplexy it lias 
been employed to depress cerebral vascular action, but its tendency to occasion 
vomiting renders it objectionable. 

The internal employment of emetic tartar in syphilis has been recently 
advocated by Mr. Smec. 2 

As a local irritant, applied to the skin, it may be employed in the form of 
aqueous solution, ointment, or plaster. It is used in the same case as vesi- 
catories, over which it has the advantage of not affecting the urino-genital 
organs. When it is desirable to keep up long-continued irritation, blisters 
arc in some cases preferable. In chronic diseases of the chest it is used 
with the greatest advantage. I have found it much more serviceable than 
blisters. I frequently direct one part of the chest to be rubbed until tile 
eruption is produced ; and then, after the interval of a day or two, another 
part; thus keeping up irritation by a succession of applications to different 
parts of the chest for several months. In this way it is most serviceable in 
chronic catarrhs, peripneumonies, and pleurisies, liven in lingering phthisis 
I have seen the cough and pain alleviated by the occasional use of antimonial 
frictions. The objections to its use; is the painful character of the eruptions. 
In hoojnny-vont/h it is also serviceable. Autenricth recommended it as a 
means of diminishing the frequency of the paroxysms and the violence of the 
cough. In larynyitis it is occasionally of great service; as also in various 
affections of the joints, especially chronic inflammation of the capsular liga¬ 
ment, or of the synovial membrane, hydrops articuli, particularly when con¬ 
nected with inflammation, and tumors of various kinds about the joints. In 
tic douloureux 3 it has also been employed with benefit. In the paralysis of 
children the region of the spine should he nibbed with the ointment. Its 
effects arc most beneficial, especially when one leg only is affected. It is 
sometimes necessary to keep an eruption out for many weeks. In hysteria 4 
the same application to the spine has been found serviceable. 

A stimulating wash, composed of one scruple of tartar emetic to an ounce 
of water, was proposed by the late Sir William Wizard, in the year 17S7, to 
cleanse foul ulcers, repress fungous growths and venereal warts, and as an 
application to tinea capitis. A weak solution (as half a grain to the ounce of 
water) has been employed as a stimulant in chronic ophthalmia, and in spots 
on the cornea. 

Administration. —The ilose of emetic tartar, in substance , is, as a dia¬ 
phoretic and expectorant, to \ of a grain; as a nauseant, from i to \ a 

1 tide Laennec, (ip. cit. p. 260; Jacobi, Land. Med. Gaz. iii. 784; and Mr. Ackcrley, Land. 
Med. Gaz. xxi. 56. • 

- loud. Med. Gaz. vol. mi. p. 44, Oct. 7, 1842. 

Hausbrandt, British and Foreign Medical Review, Jan. 1837, 230. 

1 4'ate, A Treatise on Hysteria, Lond. 1830. 
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grain; as an emetic, from 1 to 2 grains; as an antiphologistic, from £ a grain 
to 3 or 4 grains. This salt is, howetlr, rarely employed in substance. 
Sometimes a grain of it, mixed with ten or fifteen grains of powdered ipeca¬ 
cuanha, is employed as an emetic. A mixture of one grain with sixteen grains 
of sulphate of potash may be employed, in doses of from two to four grains, 
as a substitute for antiinonial powder, to promote diaphoresis. 

In solution, it is commonly employed as an expectorant, diaphoretic, 
nauseant, or emetic, in the form of autimonial wane. When used as an 
antiphlogistic, an aqueous solution of greater strength may be administered: 
it should be made with boiling distilled water in a glass vessel (as a Florence 
flask). 

For external use, emetic tartar is employed in the form of liniment, oint¬ 
ment, or plaster. A saturated solution is a very useful liniment: it is 
prepared by pouring an ounce and a half of boiling water over a drachm of 
emetic tartar, and allowing the solution to stand till cold. In many cases it 
will be found preferable to the ointment; being the mildest, least painful, 
and cleanest. Another mode of employing emetic tartar externally is by 
sprinkling from ten grains to a drachm of the salt in line powder over a 
Burgundy pitch plaster. 

•'Antidote. —Promote vomiting by tepid bland liquids. The antidote is 
said to be tannic acid, and vegetable substances which contain it (as yellow 
bark, tea, nutgalls, &c.) Faure 1 recommends the decoction in preference to 
other preparations of yellow bark. But though cinchona decomposes emetic 
tartar it does not destroy its activity. Some years since, at the General 
Dispensary, I saw from 1 to 2 grains of this salt, mixed with either powder 
or decoction of yellow bark, given by Dr. Clutterbuck to nearly ]()0 patients: 
and in almost every instance nausea and vomiting occurred. The experience 
of Laennec, 2 as well as of Rayer, 3 is to the same etfect. Opium is a most- 
valuable agent for checking excessive evacuations. Venesection and the 
warm bath have been used to relieve the gastro-euteritis. 

YINUM AXTIMOMI POTASSIO-TAUTRATIS, L. • Vinum Antimoniule, 
E.; Liquor Tartnri Emeiici, I).; Antiinonial Wine. (Emetic Tartar, 
i‘)ij; Sherry, Oj., L. E. —Emetic Tartar, Dj.; Hot distilled Water, l’jviij.; 
Rectified Spirit of Wine, fgij.)—Each fluidounee contains two grains of 
emetic tartar. It is important that Sherry, and not an inferior kind of wine, 
be employed: for the latter frequently contains matters which precipitate the 
teroxide of antimony. If the wine be good, and the salt pure, no pre¬ 
cipitate is formed in the. solution, unless it be kept for a long period, when 
decomposition of the salt ensues. The Dublin formula is objectionable on 
account of its want of colour. 

Antiinonial wine is used, as a diaphoretic or expectorant, in doses of from 
ten to thirty drops frequently repeated; as a nauseant, from one to two fluid- 
drachms; as an emetic, about half a fluidounee, or two fluidrachms given at 
intervals of about ten minutes for four or five times, until the desired effect 
is produced: as an emetic for children, from thirty drops to a fluidrachm; 
and as an antiphlogistic in peripneumonia, from two or three fluidrachms to 

1 Land. Med. Gaz. xvi. 70il. 

■ liisensi’s of the Chest, Forties’s translation, 257. 

^f/kl. Med. d Ctiir. 1‘rut. iii. 57. 
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an ounce; but for this latter purpose an extemporaneous but carefully made 
aqueous solution is to be preferred. 

2. CNGUENTUM ANTIMOMI POTASSIO-TARTRATIS, L.; Unguentum Anti- 
nwniale, 11.; Unguent am Tartari Emeiici, D.; Tartar Emetic Oint¬ 
ment. (Emetic Tartar, rubbed to very fine powder, 3j.; Lard, 3iv., L. E .— 
The Dublin College orders 5j- of the Emetic Tartar to 3j. of Lard).—In the 
preparation of this ointment it is important that the emetic tartar be in the 
state of a very fine powder, in order to avoid the irritation produced by 
rubbing gritty particles on the skin. A portion of ointment about the size 
of a small nut is to be rubbed on the skin night and morning. After the 
use of it for two or three times, the painful condition of the part thereby 
induced commonly prevents further employment of friction. It is sometimes 
applied, spread on linen, without rubbing. By either of these methods a 
crop of painful pustules is produced : but the facility and rapidity with which 
they are developed varies considerably in different individuals. Occasionally 
adventitious eruptions have appeared in other parts of the body, which have 
been ascribed to absorption of antimony into the system. 1 But 1 believe 
with Layer, 2 that they arise from the inadvertent application of the ointment 
to these parts. This ointment is used as a counter-irritant in various chronic 
maladies: thys it is applied to the chest in pulmonary affections, and to the 
joints in chronic diseases (whether rheumatic or otherwise). It should only 
he applied to sound portions of the skin, and, therefore, leech-bites, the 
scarifications from cupping, wounds, &c. arc to be carefully avoided; for 
severe inflammation, and even gangrenous ulceration, may be produced by 
not attending to this caution. I have before mentioned that in a very few 
cases severe and even fatal constitutional disorder has appeared to have 
resulted from the use of antimonial ointment. 


Order XXII. BISMUTH AND ITS COMPOUNDS. 

108. BISMUTHUM.—BISMUTH. 

Symbol Hi. Equivalent Weight 213. 

History.—T his metal is first mentioned by Agricola, in 1529. It has 
been termed mar cam ta , tectum argenti, or, by the Germans, wismuth. 
“The old miners call it wismuth,” says Matthesius, *“because it blooms like a 
beautiful meadow (wiesemattc) , on which variegated flowers of all kinds are 
blooming.” 3 

Natural History. —Bismuth occurs only in the mineral kingdom. It is 
found in Cornwall, Saxony, Bohemia, &e. It is met with in the metallic 
state nearly pure ( native bismuth), and in combination with sulphur and with 
oxygen. • 

Preparation. —It is chiefly obtained from native bismuth by melting the 
metal out of its gangue. 

1 Gas. Med. 1832, p.Vl2. 

- Treatise on Diseases of the Skin, by I)r. Willis, p. 540. 

3 Sclmartzc, Pham. Tabelten. 

v <a. I* 2 Z 
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Cube. 


Octohcdron. 


Properties. —It is a reddish-white metal, without taste or smell, com¬ 
posed of brilliant broad plates, and readily crystallizable in cubes or regular 

Pig 132 Pig 133 octahedrons (figs. 132 and 133). It belongs, 

' ‘ therefore, to the regular system (see ante, p. 

138). The sp. gr. of purified bismuth is, 
according to Karsten, 9*6542; that of com¬ 
mercial bismuth, according to Ilerapatli, 
9 - 833. It is moderately hard, brittle, pul- 
vcrizable, fusible at 47 6° E. When strongly 
heated in the air it takes fire, and burns with 
a faint blue flame, emitting a yellow smoke (BiO 3 ). In close vessels it may 
be volatilized. 

Characteristics .—It is distinguished by its brittleness, its ready fusibility, 
its solubility in nitric acid, and by the characters of its nitric solution: the 
tomitrate, Bi0 3 ,3N0 5 ,9H0, when treated with water, yields a white pre¬ 
cipitate, Bi0 3 ,N0 5 , HO; and when mixed with sulphuretted hydrogen, IIS, 
or hydrosulphurct of ammonia, N1I 3 ,2HS, a black precipitate, BiS 3 . 

Purity.— -Copper may be detected in bismuth by precipitating the nitric 
solution with ammonia: the supernatant liquor is blue if copper be present. 

■ It is dissolved by diluted nitric acid ; when subnitrate of bismuth is'precipitated from 
this solution by ammonia, the liquor is free from colour. Its specific gravity is It'S.— 
I'h. Lond. 

Its powder is entirely soluble in nitric acid with the aid of heat; and the solution is 
colourless, or nearly so, and deposits a white powder when much diluted with cold water. 
—FA. Ed. 

Physiological Effects and Uses. —In the metallic state bismuth is inert - 
Its only use in pharmacy is for the preparation of the nitrate. 


109. BISMUTHI NITRAS. - NITRATE OF BISMUTH. 

Formula BiO 3 ,NO 5 ,HO. Equivalent Weight 300. 

History.— This compound was first prepared by Lemery. It has had 
various appellations, such as pearl white, magistery of bismuth (also a name 
for subinuriatc of bismuth), Spanish white, subnitrate, tetarto-nitrate, or 
trisnitrate of bismuth (bismuthi subnitras, tetarto-nilras , vel trisnitras), 
or white bismuth [bismuthnm album). 

Preparation. —All the British Colleges give directions for the preparation 
of this salt. ; 

The London College orders of Bismuth, 3j.; Nitric Acid, fjiss.; Distilled Water, Oiij. 
Mix a fluidounce of the water with the Nitric Acid, and dissolve the Bismuth in them; 
then pour off the solution. To this arid the rest of the water, and set by that the powder 
may subside. Afterwards, the supernatant liquor being poured off, wash the Trisnitrate 
of Bismuth with distilled water, and dry it with a gentle heat. 

The process of the Edinburgh College is essentially similar. The precipitate [the Tris¬ 
nitrate J is directed to be collected on a calico fdter, washed quickly with distilled water, 
and dried in a dark place. 

The Dublin College direct* it to be prepared with Bismuth reduced to powder, seven 
parts ; Diluted Nitric Acid, twenty parts ; Distilled JVater, one hundred parts. 

In the first part of this process we obtain a temitrate of bismuth by the 
reaction of an equivalent of bispauth on four equivalents of nitric acid. One 
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equivalent of binoxide of nitrogen is evolved, and an equivalent of ternitratc 
of bismuth, formed. Bi+4N0 5 =Bi0 1 2 3 ,3N0 5 +NO 2 . 

Materials 
Nitric Acid 

1 cq. Bismuth .. 213. 

3cq. Nitric Acid 162. 

429 429 

Water decomposes the ternitrate of bismuth, and causes the precipitation 
of the nitrate (also called subnitrate, or trisnitrate), leaving a supernitratc in 
solution. 4(Bi0 3 ,3N0 5 ) +110=3 (Bi0 3 ,N0 5 ,II0) + Bi0 3 9N0 5 . 

Properties. —It is a dull white, inodorous, tasteless pulveriform substance, 
which, when examined by a magnifier, is found to consist of very fine silky 
acicular crystals. It is nearly insoluble in water, but is readily dissolved by 
nitric acid. By exposure to light it becomes greyish. 

Characteristics .—Hydrosulphuric acid, or the hydrosulphates, blacken it, 
by forming the tersulphuret of bismuth (BiS 3 ). It dissolves in nitric acid 
without effervescence. Heated on charcoal by the blowpipe flame it gives 
out nitrous acid (or its elements), and yields the yellow oxide of bismuth 
(BiO 3 ); and, by a continuance of the heat, the oxide is reduced, globules of 
metallic bismuth being obtained, which may be readily distinguished from 
globules of lead by their brittleness; for, when struck sharply by a hammer 
on an anvil, they fly to pieces: from antimony they are distinguished by their 
solubility in nitric acid. 

Composition. —Nitrate of bismuth has the following composition:— 

Menigaud. 

At. lSq.Wt. r.Ct. Herherger. Thiflos. Grouvellc. Phillipt. 1 (Urie<lat212-.) 
Trroxide of Bismuth 1 .... 237 .... 79 .... 7970 .... 80-00 .... 81-37 .... 81-92 .... 85-33 

Nitric Acid. 1.... 54.... 18 .... 14-44.... 13-58.... 13-97.... 18-36.... 14-67 

Water . 1 .... 9 .... 3.... 5-86.... 6-42 *... 4G6.... 000.... 0.00 

Nitrate of Bismutli . 1 .... 300 .... 100 .... 100-00 .... 100-00 .... 100 00 .... 100.28 .... 100 00 

Purity.—I ts freedom from any carbonate (as of lead) is known by its 
solution in nitric acid without effervescence. .Diluted sulphuric acid added- 
to the solution throws down a white precipitate, if lead be present. 

It, is soluble in nitric acid without, .effervescence. Diluted sulphuric acid being added 
to the solution, not.liing is thrown down ,—J’h. Lord. 

It forms a colourless solution with nitric acid and without effervescence: not subject to 
adulteration.— PA. Pd. 

The microscope will distinguish the hydrated oxide of bismuth, (obtained 
by adding an alkali to the nitric solution of bismuth): the latter is amor¬ 
phous, whereas nitrate of bismuth is crystalline. 

Physiological Effects, a. On Animals .—It acts as a local irritant and 
caustic poison. Moreover it appears to exercise a specific influence over the 
lungs and nervous system. 2 

& On Man .—In small doses it acts locally as an astringent, diminishing 
secretion. On account of the frequent relief given by it in painful affections 
of the stomach, it is supposed to act on the nerves of this viscus as a sedative. 
It has also been denominated tonic and antispasmodic, Vogt 3 says, that when 

1 Phil. Mag. fee. 1830, p. 409. 

2 Orfila, Toxicol. Gen. 

3 Pharmakodynamik , i. 28^ 2te Aufl. 


Products. 

-1 eq. Binox. Nitroff. 30 

—^>1 eq.Ox. Bism. 237 

-1 eq. Ternit. Bism. 399 
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used as a cosmetic, it has produced a spasmodic trembling of the face, ending 
in paralysis. 

Large medicinal doses disorder the digestive organs, occasioning pain, 
vomiting, purging, &c.; and sometimes affecting the nervous system, and 
producing giddiness, insensibility, cramps of the extremities, &c. 

The following is the only reported case of poisoning with it. A man took 
two drachms by mistake, and died therefrom on the ninth day. In addition 
to the usual symptoms of gastro-enteritis, there was a disordered condition of 
the nervous system, indicated by cramps of the hands and feet, disordered 
vision, and delirium. It is deserving also of remark, that there were difficulty 
of breathing, and salivation, Post-mortem examination showed inflammation 
throughout, the alimentary canal; the spinal vessels were gorged with blood, 
particularly towards the eauda equina; tlieje was fluid in the cerebral ven¬ 
tricles; and the inner surface of both ventricles of the heart was very red. 
(Christison.) 

An out-patient under ray care at the London Hospital, took thrice daily, 
for a stomach affection, 3j. of nitrate of bismuth, with a mixture containing 
hydrocyanic acid, for more than tw r o months, without any inconvenience what ¬ 
ever : on the contrary, she declared she was greatly benefitted by its use. 

• Use. —It lias been principally employed in those chronic affections of the 
stomach which are unaccompanied by any organic disease, but which appa¬ 
rently depend on some disordered condition of the nerves of this viscus; 
and hence the efficacy of the remedy is referred to its supposed action on 
these parts. It has been particularly used and recommended to relieve 
gastrodynia and cramp of the stomach, to allay sickness and vomiting, and as 
a remedy for pyrosis or waterbrash. In the latter disease I give it in the 
form of a powder, in doses of j. thrice daily, in conjunction with hydrocyanic 
acid mixture, and the patient rarely fails to obtain marked benefit from 
its use. Dr. Theophilus Thomson 1 recommends it in doses of five grains, 
usually combined with three of gum arable and two of magnesia, given every 
four or six hours, in the diarrhoea accompanying phthisis. He thinks that, 
both in efficacy and safety, it surpasses our most approved remedies for that 
complaint. 

It has also been administered in intermittent fever, in spasmodic asthma, 
&c. Hahnemann has recommended a portion to be introduced into a hollow 
tooth, to allay tooth-ache. I have used it, with advantage, in the form of 
ointment, applied to the septum nasi, in ulceration of this part, and as a local 
remedy in chronic skin diseases. 

Administration. —The usual dose of this remedy is from five grains to a 
scruple. I seldom commeuce with less than a scruple, and have repeatedly 
exhibited half a drachm without the least inconvenience. It may be admi¬ 
nistered in the form of powder, linctus, or pill. The ointment which I have 
above referred to was composed of one drachm of the nitrate, and half an ounce 
of spermaceti ointment. , 

Antidotes. —No chemical antidote is known. Albuminous and other 
emollient drinks, as milk, should be administered, and the poison evacuated 
from the stomach as speedily as possible. The antiphlogistic plan is to be 
adopted, to obviate inflammation. * 

Mcdico-Chirurgical Trsmacliona, 2d aer. vol. xiii. p. 305, 1848. 
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Order XXIII. ZINC AND ITS COMPOUNDS. 

HO. ZINCUM.-ZINC. 

Symbol Zn. 'Equivalent Weight 32 - 5. 

History. —Although the ancients were acquainted with the method of 
converting copper into brass by means of an ore of zinc, yet we have no 
positive evidence that they knew metallic zinc, one of the constituents of this 
alloy. Perhaps the false silver, or ylrtvSdpyvpoz of Strabo, may have been zinc, 
which is said to have been known from time immemorial in China and India. 
Albcrtus Magnus, who died in 1280, is the first writer who expressly mentions 
this metal. 1 

It, has had various appellations, such as contrefeyn, golden niarcasitc, 
Indian tin (stannum Indie mi), spiaulter, spelt re or spelter (speltrum). 

Naturae History. —It occurs oidy in the mineral kingdom. It is found 
in the form of oxide (red zinc), of sulphuret (blende or black jack), of 
carbonate (calamine), of sulphate (white vitriol), of silicate (electric 
calamine), and aluminate (automalitc or gahnite). ’ 

Preparation. —Zinc is usually procured from the native sulphuret or car¬ 
bonate of that metal. It may also be obtained from the silicate. 

The picked ore, being broken into small pieces, is submitted to a dull red 
heat in a reverberatory furnace. By this process the sulphur of the sulphuret 
is transformed into sulphurous acid, which escapes, and the zinc is oxidized; 
while the carbonate loses carbonic acid and water. The resulting oxide is 
then mixed with some carbonaceous substance (small coal or charcoal), and 
submitted to heat, by which the metal is reduced and vaporized. Sometimes 
the reduction is effected in a covered earthen jar or crucible, the bottom of 
which is perforated by an iron tube, which terminates over a vessel of water 
situated in an apartment below the furnace. The gaseous products and zinc 
escape by this tube; and the latter is condensed in the water. Tliis is called 
distillatio per decensum. In Silesia, however, dislillatio per ascension is 
employed. 2 

The Bristol and Birmingham zinc works derive their chief supply of ores 
from the Mendip Hills and Flintshire; and Sheffield, from Alston Moor. 
Zinc is also imported in ingots and plates from Silesia, by way of Hamburg, 
Antwerp, Dantzic, &c. t 

Properties. —It is a bluish-white metal, of considerable lustre. It crys¬ 
tallizes in four-sided prisms and needles; its texture is lamcllated and crystal¬ 
line. Its sp. gr. is from 6 - ,8 to 7‘2. At common temperature it is tough; 
bom 212° to 300° it is ductile and malleable, and may be readily rolled into 
thin leaves (sheet zinc); at 400° it is so brittle that it may be reduced to 
powder. It readily fuses, a*id, at a white heat, may be volatilized. 

Characteristics. —It is soluble in dilute sulphuric acid, with the evolution 
°i hydrogen gas.. Fcrrocyanide of potassium forms,.hi this solution, a gelati- 

1 Beckmann, in his History of Inventions and Discoveries, vot. iii. p. 71, has given a good account 
of the history of sine. 

Dumas, Traits de Chimie, t. iv. p. 82 ; Ure, Diet, of Arts and Mu Mures; also Supplement. 
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nous white precipitate {ferrocyanide of zinc, Zn 2 , FeCy 3 ): if iron be 
present the precipitate is bluish-white. If the liquid be neutral, hydrosul- 
phuret of ammonia (Nil 3 , 21IS) occasions a precipitate of sulphuret of zinc, 
(ZnS), which is white if the solution be pure, but more or less coloured if 
iron be present, owing to the admixture of sulphuret of iron (FeS). Alkalies 
throw down a white precipitate (ZnO, HO). Carbonate of potash occasions 
a precipitate of the basic carbonate of zinc, 3(ZnO, HO)-I-2(ZnO, CO 2 ). 
Purity. —Commercial zinc is never pure. The following are analyses of 


it (L. Gmelin):— 

Austrian Zinc , analysed by Witt stein. 

Commercial Zinc, 


r ' 

-A- 

' T 

by Jacquelain. 

Zinc. 

. 90 27 . 

. 99.05 ... 

. 98-70 . 

. 99170 

Lead. 

. 8-33 . 

. 0-27 ... 

. 0-91 . 

. 0-085 

Cadmium. 

. 0-30 . 

.... 0-23 ... 

. 016 . 

. 0000 

Iron. 

. o-io. 

.... trace ... 

. 017 . 

. 0142 

Curbou. 

. 0 00 . 

. 0-00 ... 

. 0 00 . 

. 0-003 


100-00 . 

. 99-55 .... 

.100 00 .. 

.100-000 


When commercial zinc is immersed in dilute sulphuric acid, the zinc, and 
any iron which may be present, dissolve, leaving a black pulverulent sub¬ 
stance, which, according to Wittstcin, consists of sulphuret of lead and 
carbon ; but, according to Vogel, it is composed of carbon, sulphur, lead, 
and iron. # 

Almost entirely dissolved by diluted sulphuric acid. The solution is free from colour. 
Its other properties as above (see Zinci sulphas]. The specific gravity is G'8G.— Ph. lond. 

It dissolves in a great measure in diluted sulphuric acid, leaving only a scanty grayish- 
black residuum: this solution presents the characters just given [see Zinci sulphas ] for 
the solution of sulphate of zinc.— Ph. Ed. 

The ready solubility of commercial zinc in dilute sulphuric acid depends 
greatly on its impurity; for absolutely pure zinc is comparatively feebly acted 
on by this dilute acid. 

To prevent what is termed the local action of sulphuric, acid ou the zinc, arising from 
the impurity of this metal, the plates of zinc employed in Uaniell’s, Grove’s, and Smce’s 
voltaic batteries are amalgamated. 

Physiological Effects. —In the metallic state zinc is inert. The 
compounds of zinc are somewhat analogous in their action on the system to 
those of copper, silver, and bismuth, but are much less energetic. They act 
topically, according to their degree of concentration, as desiccants, astringents, 
irritants, and caustics (see ante, pp. 157 and 153). Taken internally, they 
excite, more or less readily, nausea and vomiting; and in large doses operate 
as irritant and caustic poisons. They exercise a specific influence over the 
nervous system, though this is much less obvious than in the preparations of 
the other metals just referred to. The stupor and inactivity, mentioned by 
Orfila 1 as being produced by the sulphate, are evidence of the affection of the 
nervous system. The antispasmodic power evincejl by zinc, in certain diseases, 
can only be explained by referring it to the action of this metal on the ner¬ 
vous centres (see ante, pp. 185 and 213). 

Uses. —As topical agfents we employ the compounds of zinc as caustics, 
astringents, and desiccants. Thus the chloride is used as a caustic; the 


'*Toncol. Generate. 
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sulphate and acetate as astringents; and the oxide and carbonate as desic¬ 
cants. 

Internally , the compounds of zinc are administered in large doses to 
excite vomiting; in smaller doses as tonics and antispasmodics in intermittent 
diseases and chronic affections of the nervous system. 

The chloride is used as an antiseptic. 


111. ZINCI OXYDUM.-OXIDE OF ZINC. 

Formula ZuO. Equivalent Weight 40'5. 

History. —The oxide was first prepared by Hellot in 1735. When 
obtained by burning the metal in the air it has received various names, some 
of them of a fantastic nature; as nihil album, philosopher n wool or /ana 
phi/uxojihica, jwmjiholyx, and Jluwcrx or calx of zinc {Jlores seu calx 
zinc !). 

Natural History. —Oxide of zinc is found in America, mixed op com¬ 
bined with the sesquioxide of manganese, and constituting the red oxide <rf 
zinc of the mineralogist. It is also found in various localities, in combina¬ 
tion with carbonic, sulphuric, or silicic acid. 

Preparation. —All the British Colleges give directions for the preparation 
of tin's compound. 

The London College, orders of Sulphate of Ziue, lbj.; Sesquicarbonatc of Ammonia, Jviss.; 
Distilled Water, Cong. iij. Dissolve the Sulphate of Zinc and Sesquiearbonate of 
Ammonia separately, m twelve pints of the distilled water, and strain; then mix. Wash 
"hat is precipitated frequently with water; and, lastly, bum it for two hours in a 
si rong lire. 

The Edinburgh College employs of Sulphate of Zinc, jxij.; Carbonate of Ammonia, Jvj. 
The process is otherwise the same as that of the London College. 

By the mutual reaction of sulphate of zinc and sesquiearbonate of ammonia, 
sulphate of ammonia is formed in solution, and the basic carbonate of zinc 
3(Zn(),HO) + 2(Zn0,C0 2 ) precipitated. By tbc subsequent ignition the 
carbonic acid and water are expelled. 

The Dublin College directs Oxide of Zinc to be prepared as follows:—Take of Zinc, 
broken into small fragments, any required quantity. Let portions of the metal he thrown 
at separate intervals of time into a crucible heated to whiteness and of sufficient depth; 
its mouth inclining somewhat towards the door of the furnace; and after the injection of 
each piece of zinc, let another crucible be inverted over that which receives the metal, but 
loosely, that the air may not be excluded : let the sublimed light powder and the whitest 
part of it be preserved for use. 

In this process the metal attracts oxygen from the air, and is thereby con¬ 
verted into oxide of zinc. 

A manufacturing chemist who prepares oxide of zinc (so called), informs 
j ne that he obtains it from a solution of chloride of zinc, which he procures 
irom the workers of palladium. This liquid is boiled with small pieces of 
zinc and some caustic soda, to get rid of the iron; ‘and to the clear liquor is 
then added a solution of carbonate of soda (soda ash), by which the white 
basic carbonate of zinc is precipitated. This is washed, dried, and sold as 
oxide of zinc. 



713 


INORGANIC BODIES. -Oxide op Zinc. 


Properties.— The form of the crystallized native oxide of zinc (containing 
the oxides of iron and manganese) is a right rhombic prism. 

The artificial oxide of the Pharmacopoeia is a white, or, when ignited, 
yellowish-white, tasteless, odourless powder. It is fusible, forming a yellow 
glass, and at a white heat is volatilized. When heated with charcoal it is 
readily reduced. It is insoluble in water, but readily dissolves in most acids 
and in alkalies. It forms two classes of salts: one (the zincic salts), in which 
it is the base; a second, ( ziacates ) in which it acts the part of an acid. 

Characteristics. —It dissolves in dilute sulphuric acid. The characteristics 
of the solution have been already detailed (see ante, p. 709). 

Composition. —Oxide of zinc has the following composition :— 

Atoms. Eg. Wt. Per Cent. Proust. Berzelius. 

Zinc .. 1 . 32'5 . 8025 . 80 . 80'1 

Oxygen. } . 8 . 1975 . 20 . 199 

Oxide of Zinc. 1 . 40'5 . 100 00 . 100 . 100 0 

Purity. —Pure oxide of zinc is completely and readily soluble in diluted 
sulphuric, nitric, or hydrochloric acid, without effervescence. The substance 
met with in the shops under the name of oxide of zinc is in reality a carbo¬ 
nate of this metal, and, therefore, effervesces on the addition of an acid. The 
solution obtained by dissolving the oxide in any of the above acids yields a 
precipitate, on the addition of caustic ammonia or potash, which should be 
completely soluble in an excess of the precipitant. 

The oxide of zinc of the shops sometimes yields traces of sulphuric acid 
when its solution in nitric acid is tested with a salt of baryta. 

Oxide of cadmium has been sometimes found in it, and was once mistaken 
for arseuious acid. 1 Iron and manganese are sometimes present in oxide of 
zinc, and communicate a yellow tinge to it. The oxide is,— 

White : tasteless: entirely soluble in diluted nitric acid without effervescence: this 
solution is not affected by nitrate of baryta, but gives with ammonia a white precipitate 
entirely soluble in an excess of the test.— -Ph. Ed. 

Physiological Effects, a. On Animals .— Orfila 2 gave from three to 
six drachms of it to small and weak dogs: they were attacked with vomitings, 
without suffering much. 

/3. On Man. —Applied to ulcerated or other secreting surfaces, it acts as 
a desiccant and astringent substance. On account of its insolubility, the 
absorption of it must be very slow. Taken into the stomach in large doses, 
it acts as a slight irritant, and provokes vomiting, and sometimes purging. 
It is said to have also caused occasional giddiness and temporary inebriation. 
In small doses it may be taken for a considerable period without causing any 
obvious effects. Sometimes, under its employment, certain affections of the 
nervous system (as epilepsy, chorea, &e.) subside; from which we infer that 
it exercises some specific influence over this system; and it is, therefore, termed 
tonic, antispasmodic, and sedative. But the nature of its influence is not 
very obvious. By long-continued use it acts as a slow poison, and produces 
tabes sicca. A gentleman, for the cure of epilepsy, took daily, at an average, 

1 Thomson, Hist, of Chm. ii. 219. 

* . 3 Toxicol. Qen. 
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twenty grains of oxide till he had consumed 3246 grains, which must have 
taken him about five months. At the end of this time he was found of a 
pale, earthy hue, wasted away, and almost idiotical: his tongue was thickly 
coated, the bowels were constipated, the inferior extremities cold and (ede¬ 
matous, the abdomen tumid, the superior extremities cold and shrivelled, and 
their skin dry, like parchment; the pulse was about sixty, thready, and 
scarcely perceptible. Under the use of purgatives, a light nutritive diet, 
with tonic and diuretic medicines, he rapidly recovered, but he remained 
subject to epileptic attacks. 1 

Uses. — Internally it lias been commended in some spasmodic diseases, 
viz., epilepsy, chorea, hysteria, catalepsy, and hooping-cough; and in some 
painful affections, as neuralgia and gastrodynia. Though occasionally ser¬ 
viceable in some of these maladies, it has so frequently failed, that practitioners 
have ceased to place much confidence in it. 

Externally, it is employed in the form of powder, or lotion, or ointment. 
As a dusting powder it is useful, by its mild, absorbent, and desiccant pro¬ 
perties, and is applied to impetiginous, eczematous, and other chronic diseases 
of the skin, attended with profuse secretion. It is also used to allay or prevent 
excoriation in children and bedridden persons, and to remove chaps and cracks 
of the nipples. In painful ulcers, with copious discharge, it is not unfje- 
quently beneficial by its desiccant and sedative properties. Diffused through 
water or a mucilaginous solution (in the proportion of two drachms of the 
oxide to six or eight ounces of liquid), it is occasionally useful in chronic 
ophthalmia, especially ophthalmia tarsi, and in eczema. Somme 2 employed 
an injection, composed of half an ounce of oxide and two pints of water, in 
gonorrhoea and leucqrrhcca, with success. 

Administration. —Internally, it is administered in the form of pill or 
powder, in doses of from two or three grains gradually increased to eight, 
ten, or more. 

1. INGUENTM ZINCI, L. E.; Unguenlum Zinci Oxyd.i, D.; Zinc Oint¬ 
ment. (Oxide of Zinc, 3j.; Lard, 3yj. M. L .—The Edinburgh College 
substitutes Simple Liniment for Lard.—The Dublin College uses of Oint¬ 
ment of White Wax, lbj.; Oxide of Zinc, prepared in the same manner as 
chalk, 3ij. M.)—This compound is employed as a mild drying ointment 
iu porrigo, impetigo, and other skin diseases attended with profuse dis¬ 
charges, after extensive burns, blisters, sinapisms, &e.; to painful ulcers with 
excessive secretion, to the eye when affected with chronic inflammation, &c. 

2. ZINCI OXIDUM IMPI RliM; Impure Oxide of Zinc.—> This substance is 
known in the shops under the name of tufty, ( tutia seu tuthia), or furnace 
eadmia [cadmia fomacum seu factitia). It is found in the chimney of 
the furnace in wliich zinc ores are roasted, or in wdiich zinciferous lead ores 
are smelted. When prepared by levigation and elutriation it is called pre¬ 
pared tutty (oxydum zinc{ impurum prwparatum ; tutia pneparata). It 
is applied as a dusting powder, or as a cooling ointment ( unguent urn oxydi 
z '«ci itnpuri); composed of Simple Liniment or Lard, 5 parts; Tutty, 1 part; 
M-) to excoriated surfaces. 


1 Brit, and For. Med. lteo. July 1838, p. 221. 

2 Archie. Gen. de Med. i. 486., 
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INORGANIC BODIES.— Carbonate of Zinc. 


112. ZXNCX CARBONAS.—CARBONATE OF ZINC. 

Formula ZnO,C0 2 . Equivalent Weight 62'5. 

History. —Tlie native carbonate of zinc {zinci carbonas impura) was 
perhaps known to the ancients, though they were unacquainted with its nature. 
The term calamine (calamina ) is applied both to the native carbonate and 
native silicate of zinc: the latter is called, by way of distinction, electric 
calamine. 

Natural History. —Native carbonate of zinc, or calamine, is found in 
great abundance in several parts of England (in the counties of Somerset, 
Derby, Durham, &c.), as well as in various parts of the continent of Europe 
(in Carinthia, Hungary, Silesia, &c.) It occurs crystallized or in compact or 
earthy masses. Its colour 1 varies, being more or less grey, yellow, or brown. 
Its sp. gr. is 4 - 2 to 4 - 5. 

Preparation. —Calamine {calamina), or the impure carbonate of zinc 
(<carbonas zinci impura), is directed to be calcined, in order to make it 
pulverizable. But in this process water, and more or less of the carbonic 
acid, is expelled. It is then reduced to a very tine powder (usually in mills), 
and is afterwards submitted to the process of elutriation. By this means we 
obtain prepared calamine {calamina pneparata, L. E.; zinci carbonas 
impurum praparatum, D.) 

Native calamine varies so considerably in its colour, owing to the admixture 
of foreign bodies, that the prepared calamine obtained from it cannot be 
uniform in its appearance. It is owing, probably, to this, and the desire to 
obtain a preparation of uniform colour, &e., that a factitious article is usually 
substituted in the shops for the genuine article. 

Genuine prepared calamine is a greyish, yellowish, pinkish, or brownish 
powder. If quite pure—that is, composed of carbonate of zinc only—it is 
completely soluble, with effervescence, in nitric, hydrochloric, or sulphuric 
acid. Some of the accidental impurities in it are insoluble in these acids. 

The prepared calamine usually found in the shops is in the form of a heavy 
pinkish or flesh-coloured powder, or made up into little masses. 

Characteristics. —The effervescence with the mineral acids shows calamine 
to be a carbonate. The presence of zinc in the solution is determined by the 
tests before mentioned for this metal (see ante, p. 709). The action of these 
tests, however, is more or less impeded by the presence of foreign matters in 
calamine. 

Composition. —Carbonate of zinc lias the following composition :— 

Smithson. 



Atoms. 

Eq. Wt. 

Ter Cent. 

(Mendip Ore.) 

-< 

■ . —* ) 

(Derbyshire Ore.) 

Oxide of Zinc . 

.. I ..., 

... 40-5 .. 

.... 64-8 . 

. 64-8 . 

to 

. 65-2 

Carbonic Acid . 

.. 1 ... 

... 22 .. 

.... 35-2 . 

. 35 2 . 

to 

. 34 8 

Carbonate of Zinc. 

.. 1 .... 

.. 62-5 ... 

,...100’0 .. 

.lOO'O . 

to 

.1000 


Impurities. —The substance sold in the shops as prepared calamine 
frequently contains only traces of zinc. If hydrochloric acid be poured on it, 
effervescence (owing to the escape of carbonic and hydrosulphuric acids) takes 
place, and a portion js dissolved,-but the greater part remains undissolved. 
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Mr. Brett 1 found from 78 to 87’5 per cent, of sulphate of baryta. The 
remainder of the powder consisted of oxide of iron, carbonate of lime, lead 
[,mlphuret oft], and mere traces of zinc. 

Recently, Mr. Moore 2 has submitted specimens of commercial calamine, 
obtained from respectable drug houses in London, to analysis in the laboratory 
of the Pharmaceutical Society. The results are subjoined :— 



1 . 

2. 

3. 

4. 

Carbonate Lime 

S'fi 

5-8 

B-fi 

1-3 

Peroxide Iron . 

52 

2-8 

32 

1-4 

Sulphate baryta 

89-3 

85-2 

82-8 

90-8 

Water. 

1-9 

02 

8-4 

6-5 


100-0 

100-0 100-0 

1 

100.0 



5. 


6. 

Carbonate Lime 

30 

Silica. 

28-8 

Phosphate Iron. 

2-8 

Oxide Zinc. 

58-6 

l’eroxide Iron... 

3-7 

Carbonate Lime 

2-8 

Sulphate Baryta 

84-8 

Phosphate Iron. 

60 

Water [B'7V]... 

37 

Water. 

3-2 


foo-o 


1000 


The results of these analyses show that samples 1, 2, 3, and 4, were 
factitious articles. Sample 5 may happen to have been a native mineral, sub¬ 
stituted accidentally or designedly for calamine. Sample 6 is a specimen of 
electric calamine (silicate of zinc) which occurs along with carbonate of zinc 
in the Derbyshire lead mines, and which is known by its gelatinizing on the 
addition of hydrochloric acid. 

Physiological Effects. —Pure carbonate of zinc is probably similar in 
its action to the oxide. 

Uses. —Calamine js employed as a dusting powder for children, and as 
a mild desiccant and astringent in excoriations, superficial ulceration, &c. 

1. CAL AMINA PRiEPARATA, L.; Prepared Calamine; Zinci Carbonas 
imjmrum preparation, D .; Lapis Caluminaris preeparatus. (Burn the 
Calamine, then bruise it. Afterwards let it bo made into a very fine powder 
in the same manner as we have directed chalk to be prepared, L. —The direc¬ 
tions of the Dublin College are essentially similar). Some remarks on the 
preparation have been previously offered. The Edinburgh College gives no 
directions for the preparation of calamine. 

2. CERATIIM CALAMINJ, L.E.; Calamine Cerate; Ungmntum Cala- 
mime, D.j Turner's Cerate; Ceratum Epuloticum. (Calamine; Wax, 
aa lbss.; Olive Oil, fjxvj. Add the calamine to the melted wax and oil 
when they begin to thicken, L. —The Edinburgh'College uses of prepared 
Calamine, one part; and Simple Cerate, five parts. —The Dublin College 
employs of prepared Calamine, lbj.; and Ointment of Yellow Wax, lbv. 
M.) It is an excellent desiccant and astringent application (when prepared 
with good calamine) to burns, scalds, excoriations, superficial ulcerations, &c- 


1 Land. Med. Gaz. rs. 72. 

3 Pharmaceutical Journal, vol. viii. p. 70, 1848. 
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INORGANIC BODIES. —Sulphate of Zinc. 


113. ZINC! SULPHAS-SULPHATE OF ZINC. 


Formula ZnO.SO 3 . Equivalent Weight 80'5. 


History. —This salt is said by Schwartze 1 to have been known towards 
the end of the 13th, or at the commencement of the 14th century; but 
Beckmann affirms it was not known before the middle of the 16th century. 2 
It has had various names; as ml ritrio/i, white vitriol, white copperas, and 
ffi/la Theaphrasti. 

Natural History.— It occurs native at Rammelsberg, near Gq^lar, in the 
llartz; at Holywell, in Flintshire; and other places. 

Preparation. —It is readily prepared by dissolving zinc in diluted sul¬ 
phuric acid. 

The Jjondon College orderf of Zinc, in small pieces, Jv.; Diluted Sulphuric Acid, Oij. 
Pour gradually the diluted Sulphuric Acid upon the pieces of Zinc, and, the effervescence 
being finished, strain the liquor; then boil it down until a pellicle begins to form. Lastly, 
set it aside that crystals may be formed. 

The Edinburgh College observes that this salt may be prepared either by dissolving frag¬ 
ments of zinc in diluted sulphuric acid till a neutral liquid be obtained, filtering the solution, 
aud concentrating sufficiently for it to crystallize on cooling,—or by repeatedly dissolving and 
crystallizing the impure sulphate of zinc of commerce, until the product* when dissolved in 
water, docs not yield a black precipitate with tincture of galls, and corresponds with the 
characters laid down for sulphate of zinc in the List of the Materia Medica (sec p. 717). 

The Dublin College, orders of Zinc, in small fragments, thirteen parts ; Sulphuric Acid, 
twenty parts ; Water, one hundred and twenty parts. 


In this process one equivalent of water is decomposed; an equivalent of 
hydrogen escapes, while an equivalent of oxygen unites with one equivalent 
of zinc to form one equivalent of the oxide, which, with one equivalent of 
sulphuric acid, forms one equivalent of the sulphate. Zn + H0,S0 3 = 
ZnO.SO 3 + H. (See ante, p. 272). 

The impurities in commercial zinc have been already stated (see ante, 
p. 710). If a piece of zinc be added to the impure solution of sulphate, and 
the liquid heated in contact with air, the iron is peroxidized aud is deposited. 

By roasting blende (mdphuret of zinc) in reverberatory furnaces, an impure 
sulphate is obtained, which is lixiviated, and the solution concentrated by 
evaporation, so that on cooling it forms a crystalline mass resembling lump 
sugar. This is distinguished among druggists by the name of white vitriol, 
(vitriolum album) a term which they confine to this commoner kind of sul¬ 
phate. Tliis impure salt contains iron, and usually copper and lead. 

Properties. — Crystals of sulphate of zinc are right rhombic prisms 


Fig. 134. 



Crystal of sulphate 
of zinc. 


(lig. 134), and belong to the right prismatic system (see 
ante, p. 141) : they are transparent and colourless, and 
have a metallic astringent taste. They are soluble in 2 T V« 
times their weight of cold water, and less than their own 
weight of boiling water. They are insoluble in alcohol. 
In dry and warm air they effloresce. When heated they 
undergo the watery fusion ; and if the liquid be rapidly 
cooled,‘it congeals into a granular, crystalline, white mass: 
if the heat be continued the salt becomes anhydrous, and, 
at an intense heat, is decomposed, leaving a residue of zinc. 


• ) 

1 l'harm. Tabell. Site Auag. 799. 


! History of Inventions, iii. 85. 
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Characteristics. —That this salt is a sulphate, is proved by the action of 
chloride of barium on it; a white precipitate is produced, insoluble in nitric 
acid (see ante, p. 355). Acetate of lead also occasions a white precipitate. 
The presence of oxide of zinc in the solution is recognised by the tests already 
mentioned for this substance (see ante, p. 709). 

Composition. —The crystallized sulphate has the following composition:— 

Atoms 

Oxide of Zinc . 1 

Sulphuric Acid. 1 .. 

Water .,■. 7 .. 

« — 

Crystallized Sulphate of Zinc 1 .. 

Purity. —Ammonia added to a solution of sulphate of zinc throws down 
a white precipitate soluble in excess of the precipitant. If any oxide of iron 
or magnesia be present it remains undissolved; while any oxide of copper 
would form an azure blue solution [cuprate of ammonia). Arsenic or 
cadmium may be detected by adding excess of sulphuric acid to the solution 
of the sulphate, and then passing a stream of hydrosulphuric acid through it: 
the arsenicum and cadmium arc thrown down in the form of sulphurets. The 
impure sulphate called white vitriol occurs in irregular masses, here anil 
there stained yellow with the iron. 

Totally dissolved by water. What, is thrown down by ammonia is white, and when the 
ammonia is added in excess it is agiiiu dissolved. ’ On the addition of chloride of barium 
or acetate of lead they are decomposed.— Pfi. Loud. 

When a solution in six waters is boiled with a little nitric acid, and solution of ammonia 
is then added till the oxide of zinc first, thrown down is all redissolved, no yellow precipi¬ 
tate remains, or a trace only, and the solution is colourless.— 1'h. Ed. 

Physiological Effects. —In small and repeated doses it acts as an 
astringent on the alimentary canal, checks secretion, and promotes a con¬ 
stipated condition of the bowels. It exercises a specific influence over the 
nervous system, manifested by its power of removing certain spasmodic 
affections : hence it is reputed antispasmodic. To the same influence is to 
be referred its power of preventing the recurrence of intermittent maladies, 
from which it has principally derived its denomination of a tonic. Its 
astringent effect, is not confined to the bowels, but is manifested in the pul¬ 
monary and urethral mucous membranes, the secretions from which if 
diminishes : hence the advantage of its use in catarrhal affections of these 
parts. It does not appear to possess any power of checking cutaneous 
exhalation. 

In full medicinal doses it is a powerful but safe emetic; it excites 
speedy vomiting without giving rise to the same degree of distressing nausea 
occasioned by emetic tartar. 13r. Cullen 1 observes that “in order to render 
its effects certain, the dose must generally be large; and if this is not thrown 
out again immediately it i% apt to continue a disagreeable nausea, or even a 
vomiting, longer than is necessary/'’ 

In excessive doses it acts as an irritant poison, causing vomiting, purging, 
coldness of the extremities, and fluttering pulse. 

The local action of it is that*of an astringent and desiccant, and in a con¬ 
centrated form it is a powerful irritant and caustic. Its ^xternal use is said 

1 Treat . of the Mat. Med. 
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, 40-5 ... 

. 40 ... 

... 28-22 ... 

... 27-88 ... 

... 28-02 . 
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.] 55-24 

. 03 ... 
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INORGANIC BODIES. —Chloride of Zinc. 


to have been found fatal in one case, by causing vomiting, purging, and 
convulsions. 1 Its causticity depends on its affinity for albumen and fibrin. 

Uses. —As an emetic it is almost exclusively employed in poisoning, 
especially by narcotics. In these cases it is the best evacuant we can 
administer, on account of its prompt action. As an internal astringent it 
is administered in chronic dysentery 2 and diarrhoea, in chronic bronchial 
affections attended with profuse secretion, and in gleet and leucorrhcea. In 
the latter cases it is usually associated with terebinthinate medicines, and is 
sometimes decidedly beneficial. 3 As an antispasmodic it has been employed 
with occasional success in epilepsy, chorea, hysteria, spasmodic asthma, and 
hooping-cough. I have little faith in its efficacy in any of these cases. It 
has recently been spoken favourably of by Dr. Babington 4 in the treatment 
of epilepsy. He has sometimes given as much as thirty-six grains three 
times a day. As a tonic it has been serviceable in agues, but it is far inferior 
to sulphate of quina or arsenious acid. 

As a topical astringent sulphate of zinc is most extensively employed. 
We use its aqueous solution as a collyrium in chronic ophthalmia, as a wash 
for ulcers attended with profuse discharge, or with loose flabby granulations; 
as a gargle in ulcerations of the mouth, though I have found it for this 
purpose much inferior to a solution of sulphate of copper; as a lotion for 
chronic skin diseases; and as an injection in gleet and leucorrhcea. 

Administration. —As an emetic the dose should be from ten to twenty 
grains; as a tonic, antispasmodic, or expectorant, from one to five grains. 

For external use, solutions are made of various strengths. Half a grain of 
the sulphate to an ounce of water is the weakest. The strongest I ever 
knew employed consisted of a drachin of sulphate dissolved in an ounce of 
water: it was used with success as an injection in gleet. But solutions of 
this strength must be applied with great caution, as they are dangerous. 

Antidotes. —Promote the evacuation of the poison by demulcents. After¬ 
wards allay hyperemesis by opium, blood-letting, and the usual antiphlogistic 
regimen. Vegetable astringents have been advised. 


114. ZINCI CHLORIDUM.—CHLORIDE OF ZINC. 

Formula Z 11 CI. Equivalent Weight 68. 

History. —This compound, which has been long known to chemists, was 
first introduced into medicine by Papenguth, 5 and subsequently has been 
recommended by Professor Hancke, of Breslau, 6 and by Dr. Canquoin, of 
Paris. 7 It is termed muriate, hydrochlorate, or butter of zinc. 

Preparation. —The easiest and cheapest method of obtaining it is by dis¬ 
solving zinc, or its oxide, in hydrochloric acid, evaporating to dryness, and 
fusing in a glass vessel with a narrow mouth, as a Florence flask. In solu- 

1 Christison, op. dt. p. 468. 

2 Impey, Land. Med. and Fhys. Journ. ix. 55, 1803. 

:l See a paper on this subject, by Mr. Graham, in the Rdinb. Med. and Surg. Journ. vol. xxvi. 

4 Guy’s Hospital Reports, No. xii. 1841. 

’’ Russ. Samml.f. Naturw. u. Heiltc. H. i. S. 79, quoted by Cichter, Ausf. Arzneim. iv. 526. 

* Rust’s Magadn, 1820, Bd. xxii. S. 873. 

7 Dr. Alex. Ure, Loud. Medi Gaz. xvii. 391. 
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tion it is obtained as a secondary product in the preparation of some other 
metals, as of palladium (see ante, p. 711). 

Properties. —It is a whitish-grey semi-transparent mass, having the soft¬ 
ness of wax. It is soluble in water, alcohol, and ether. It is fusible; and, 
at a strong heat, may be sublimed and crystallized in needles. It is very 
deliquescent. It unites with both albumen and gelatine to form difficultly 
soluble compounds, and hence it occasions precipitates with liquids containing 
these principles in solution. A patent has been obtained by Sir William 
Burnett for the preservation of wood by a solution of the chloride of zinc.* 
Characteristics .—Dissolved in water it may be recognised to be a chloride 
by nitrate of silver (see ante, p. 369). That zinc is the base of the salt may 
be shewn by the tests already mentioned for the salts of this metal (p. 709). 
Composition. —Its composition is as follow's:— 



Atoms . 

... 1 .... 

Eg. WL 
.... 325 . 

Per Cent. 
. 47‘8 .... 

,T. Davy. 

. 50 


... i . 

.... 35*5 ... 

. 522 .... 

. 50 

Chloride of Zinc... 

... i . 

.... GS-0 ... 

. 1000 .... 

. 100 


Physiological Effects. —Its local action on living tissues is that of a 
caustic or escharotic, depending partly on its affinity for albumen and gela¬ 
tine ; so that when placed in contact with living parts into whose composition 
these organic compounds enter, the chloride exercising its affinity, destroys 
the life of the part, and unites with the albuminous and gelatinous matters 
present, and forms thus an eschar. Other chemical changes of a compara¬ 
tively unimportant nature are also effected: thus, various salts found in the 
solids or liquids of the part may be decomposed. For example, when the 
chloride is applied to a cancerous sore, it decomposes the carbonate and 
liydrosulphuret of ammonia found in the secretion of the sore. The effects 
produced by the application of cldoride of zinc are the following:—Soon after 
it has been applied a sensation of warmth is felt in the part, quickly followed 
by violent burning pain, which continues for seven or eight hours ; that is, 
until the parts in contact with the chloride are dead. A white eschar is now 
observed, which usually separates in from eight to twelve days. Unless used 
in the neighbourhood of loose cellular tissue, there is rarely much swelling. 

As a caustic, chloride of zinc is not inferior in power to chloride of anti¬ 
mony : nay, Vogt 1 says it appears to him to be more powerful and to penetrate 
deeper. It decomposes the organic tissues as quickly as the nitrate of silver, 
but excites more burning, and for a longer time, owing to its action extending 
to parts placed more deeply, for it is well known that the operation of the 
nitrate is confined to superficial parts. Both Vogt and Canquoin agree that 
chloride of zinc, besides corroding the parts with which it is in contact, exercises 
an influence over the vital actions of neighbouring parts. To this circumstance 
is owing, in great part, the efficacy of the cldoride in various diseases in which 
it has been applied, and the healthy appearance of the sore after the separation 
of the eschar. There is no"danger of any constitutional disorder arising from 
the absorption of the poison, as is the case with the arsenical and mercurial 
caustics. • • 

Taken internally, in large cjpses, it acts as an irritant or caustic poison. 
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and affects the nervous system. TI 1113 it produces a burning sensation in the 
stomach, nausea, vomiting, anxiety, short breathing, small quick pulse, cold 
sweats, fainting, and convulsions. Taken in very small doses, no obvious 
effects are produced, except sometimes the amelioration of certain diseases. 
It is supposed in these cases to influence the nervous system. 

Uses. — Internally, chloride of zinc has been given in small but gradually- 
increased doses in scrofula, epilepsy, chorea, and (in combination with hydro¬ 
cyanic acid) in neuralgia of the face. 

tSommonly, however, it is employed externally; thus Paponguth used a 
dilute solution of it as a lotion in fistulous ulcers of a scrofulous nature. As 
a caustic., it has been applied by Professor Hancke and Dr. Canquoin to pro¬ 
duce an issue, to destroy mevi materni, and as an application to parts affected 
w r ith malignant diseases, such as fungus luematodes and cancer, or to other 
intractable forms of disease, such as old syphilitic or scrofulous ulcers. The 
benefit is supposed not to‘depend merely on the eseharotic effect, but on the 
chloride inducing a new action in the surrounding parts. 

Administration. — Internally, it may be given in doses of-one or two 
grains. Hufeland recommends it to be taken dissolved in ether: his formula 
for the wther sinci, as it is called, is the following:—U Zinci Chlor. 3 ss.; 
AJeoholis, 5j.; yEthcris Sulph. yij.: Post aliquot dies decanta. The dose of 
this solution is from four to eight drops taken twice daily. 

Externally it has been used as a lotion, composed of two grains of the 
chloride and an ounce of water; or in the form of paste: this may be com¬ 
posed of one part of chloride of zinc, and from two to four parts of either 
wheateii flour, or plaster of Paris (sulphate of lime). 

Sir W. Burnett’s Disinfecting and Antiseptic Fluid is a solution of 
chloride of zinc. The solution sold for this purpose has a sp. gr. of 2‘0, and 
contains 25 grains of zinc in every fluidrachm. In using it, one pint is 
mixed with five gallons of water. 1 Its action as an antiseptic and preservative 
depends on its combination with the dead animal tissues. Injected into the 
blood-vessels, it has been successfully employed to preserve anatomical sub¬ 
jects for dissection. It is said to have no injurious action on knives or other 
steel instruments, but the accuracy of this observation is doubtful. As a 
disinfectant and deodorizer, its action depends principally on its power of 
decomposing hydrosulphuret of ammonia. Its power of decomposing sul¬ 
phuretted hydrogen is very limited. Unlike chloride of lime, it does not give 
out any disinfecting vapour. 


115. ZXNCI ACETAS.—ACETATE OF ZINC. 

Formula ZnO.CTPO 3 ; or ZnO.A. Equivalent Weight 91'5. 

History. —This salt was discovered by Glauber. 

Preparation. —It may be procured by dissolving oxide of zinc in acetic 
acid, and crystallizing the saturated solution; ZnO-f A=ZnO,A. Or it may 
be readily obtained by double decomposition: 14fl| grains of crystallized 
sulphate of zinc, dissolved in water, and rnixiyj with 190 grains of crystallized 


1 Pharmaceutical Journal, vol. vii. pp. 00 and 107, 1847. 
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* 

acetate of lead in solution, will produce 152 grains of sulphate of lead, 
which, being insoluble, precipitates, while 91J grains of the anhydrous 
acetate of zinc are left in solution. ZnO,S0 3 -f Pb0,A=Zn0,A-f-Pb0,S0 3 . 
Or it may be procured by immersing a piece of zinc in a solution of acetate 
of lead, until the liquid forms a white precipitate with hydrosulphuric acid. 
In this process the lead is reduced to the metallic state (forming the arbor 
saturni, or lead tree), while the zinc replaces it in solution. 

PKoraif/ms.«f-It usually crystallizes in rhomboidal plates, having a pearly 
or silky lustre closely resembling talc. The form of the crystals is the oblique 
rhombic prism. The salt is odourless, but has a bitter metallic taste. It 
dissolves readily in water, and is slightly efflorescent. 

Characteristics. —-When heated it fuses, and gives out an inflammable 
vapour, having the odour of acetic acid. When sulphuric acid is added to 
the salt, the vapour of acetic acid is evolved: this i* easily recognized by its 
odour. These Characters show it to bn an acetate* That it is a zincic salt is 
proved by the tests before mentioned for a solution of this salt (pp. 709-10). 

Composition. —Its composition in the crystallized state is, according to 
Dr. Thomson, ZnO,A,7IIO. But according to Schindler it is ZuO,A,3HO. 

Physiological Effects. —Its effects are analogous to those of the sulphate 
of zinc. It local action is astringent. Taken internally, in small doses, it 
acts as a tonic and antispasmodic; large doses occasion vomiting and purging. 
Devaux and Dejaer 1 deny that it is a poison, even in large doses. 

Uses. —It is rarely administered internally; but is applicable as an 
emetic, tonic, and antispasmodic, in the same cases in which the oxide or 
sulphate of zinc is employed. 

As a topical remedy, it is used, on account of its astringent qualities, in 
chronic ophthalmia, gleet, and leucorrhcea. In the latter stages of gonorrhoea 
I have found it far more successful than the sulphate. Tts beneficial effects 
were first described by the late Dr. William Henry, of Manchester. 2 Sir A. 
Cooper 3 recommends, as the best injection which can be used in the third 
week of gonorrhoea, a mixture of six grains of sulphate of zinc and four 
ounces of liquor plnmbi subacctatis dilutus. Of course double decomposition 
takes place, and the active ingredient is the acetate of zinc. 

Administration. —When exhibited internally, as a tonic or antispasmodic, 
the dose is one or two grains gradually increased. As an emetic it is rarely 
administered : the dose is from ten grains to a scruple : its operation is very 
safe. As a lotion or injection, it is employed in the form of aqueous solution 
containing two or more grains of the salt to an ounce of water. 

Zl\Cl ACETAT1S TINCTURA, D.; Tincture of Acetate of Zinc. (Sul¬ 
phate of Zinc, Acetate of Potash, aa. one part. Triturate them together, and 
add sixteen parts of Rectified Spirit; macerate for a w T eek with occasional agita¬ 
tion, and filter through paper.)—Here we have double decomposition : sul¬ 
phate of potash and acetate of zinc are formed. The first is precipitated, 
being insoluble in spirit* the second remains in solution. One drachm con¬ 
tains a quantity of acetate of zinc equal to about four grains of the crystallized 
acetate. When diluted with water it is used as a, collyrium and injection. 


' Oi lila, Toxico/. Gt». 

‘ Loud. Med. and P/zt/s. Joturn. ix. 53, ISOS. 
3 Lancet, iii. 199. 

3 A 
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Order XXIV. CADMIUM AND ITS COMPOUNDS. 

il6. Cadmium.—Cadmium. 

Symbol Cd. Equivalent Weight 64 

The metal Cadmium, also called Klaprothium. and Melinum, was discovered in 1818, 
about the same time, both by Stromeycr and Hermann. It has received its name from 
uab/ifla, or iai8fila, an ancient name for calamine. The salts of cadmium yield with sul¬ 
phuretted hydrogen, IIS, as well as with hvdrosulphuret of ammonia, NH 3 ,2HS, a 
yellow precipitate, CdS, resembling oipiment (see ante, p. 6474 The only compound of 
cadmium which has been used in medicine is the sulphate. The general effects of the 
cadmium salts resemble those of the zinc salts. 


117. Cadmii Sulphas.—Sulphate of Cadmium. 

Formula CdO,S0 3 . Equivalent Weight 104. 

Cadmium Sulphnricum; Klaprothium Sulphuricum; Melinum Sulphurieum. —Obtained 
by dissolving carbonate of cadmium (CdO,C0 2 ) in dilute sulphuric acid, and evaporating 
tin; neutral liquid so that it may crystallize.—It may also be procured by dissolving 7 
parts of cadmium in a mixture of 6^ parts of sulphuric acid, and 15 parts of water, with 
the addition of some nitric acid. 3Cd+N(r+3S0 3 +Aq=3(CdO,S0 3 )+Aq+NO 2 . 
The solution is to be evaporated to dryness, the residuum rcdissolved in water, the 
solution filtered, and evaporated by a gentle heat so that crystals of the sulphate may be 
formed. These arc right rectangular prisms, which resemble those of sulphate of zinc, 
and effloresce in the air. Their composition is Cd0,S0 3 ,4I10. Sulphate of cadmium is 
readily soluble in .water : its taste is astringent. 

Sulphate of cadmium produces effects which resemble those of sulphate of zinc. Its 
action on animals has been investigated by both Rosenbaum 1 and Schubarth ■? the former 
states that it is ten times as strong as sulphate of zinc; the latter found that in doses of 
20 grs. it caused vomiting in dogs, but. gave rise to no other injurious effect. Burdach 3 
suffered a copious flow of saliva, and violent retching, vomiting, and pain, from half a 
grain of the sulphate. The topical effects of the sulphate are astringent and irritant. 

Hitherto sulphate of cadmium has been almost exclusively used as a topical remedy, in 
ophthalmic surgery, in cases in which sulphate of zinc has been employed. In specks or 
opacities of the cornea, it has been successfully employed by Rosenbaum, Grafe, 4 5 Guillie, 6 * 
Ansiaux, 6 Kopp/ and others. 

In chronic ophthalmia, it has been used by Grafe and Giordano. 8 Lincke 8 has applied 
a solution of it as an injection in otorrhcca. 

As a topical remedy, it has been employed in solution and in the form of ointment. A 
solution of from gr. ss. to gr. iv. of the sulphate in an ounce of water has been used as an 
application to the eye; and of from gr. iv. to gr. viij. in the like quantity of water in 
otorrheea. As an eye ointment, gr. ij. of the sulphate to 3iv. of fat have been employed. 

1 Biss, visions experim. qtuedam de effect, cadmii in onanism, animal, ejuigue usu med. Goett. 
1819. 

- IIufdand’a Journal, Jan. 1821, S. 100. 

3 Ibid. Jan. 1827, S. 129. 

4 Griifc u. Walt her’a Journal, Bd. i. St. 3, S. 554. 

5 Bill. Ophtha/mologique. 

6 Clinique Chirurgicale, Liege, ed. 2ndc, 1829. 

Benkmirdigkeiten, Bd. i. S. 343. 

8 Dicrbach, Bie neitesten EntdJck. in der Mat. Med. Bd. i. S. 541, 1837. 

8 Aackcubrenner, Bie neueren Anmcimillel. 1848. 
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Order XXV. TIN AND ITS COMPOUNDS. 

118. STANNUM-TIN. 

Symbol Sn. Equivalent Weight 59. 

History. —Tin has been known from the most remote periods of antiquity. 
It is mentioned by Moses 1 and by Homer. 2 3 The alchymists called it Jove, 
or Jupiter, R. 

Natural History. —It is peculiar to the mineral kingdom. It occurs in 
two states; as an oxide, SnO 2 (the tin stone and wood tin of mineralogists), 
and as a sulphuret- {tin pyrites, 2FeS,SnS 2 +2Cu 2 S,SnS 2 ). It is found in 
both states in Cornwall, which has long been celebrated for its tin works. 
The Phcenicians, who were perhaps the first people who carried on commerce 
by sea, traded with England and Spain for tin at least 1000 years before 
Christ. Oxide of tin in very small quantities has been found in Saidschute 
water, and in many meteoric stones (L. Omelin). 

Preparation. —In Cornwall, stream tin (a variety of tin stone) is 
smelted with charcoal or with culm in a reverberatory furnace. The metal thus 
procured is subsequently made hot, and then let fall from a height, <3r is 
struck with a hammer, by which it splits into a number of irregular prisms, 
somewhat like a basalt pillar. This is called grain tin : of this there are 
two kinds, the best, which is used for dyers,—and a second employed in the 
manufacture of tin plate, and which is called tin-plate grain. Mine tin 
(another variety of tin stone) is stamped, washed, roasted, afterwards smelted 
with Welsh culm and limestone, by which block tin is procured, the finest 
kind of which is called refined tin? 

Besides the two varieties of tin just described, other kinds are met with in 
commerce. Malacca tin occurs in quadrangular pyramids, with flattened 
bases. Banca tin is met with in wedge-shaped pieces. 

Properties. —In its massive form it is a yellowish-white metal, having a 
peculiar odour when rubbed or handled, and crackling when bent. Its 
sp. gr. varies from 7 - 178 to 7‘299. It melts at 442° F., and at a white heat 
is volatilized. It is malleable, and forms sheet tin and tin foil {stannum 
foliatum), but is sparingly ductile. 

Characteristics. —Boiled in strong hydrochloric acid, we obtain a solution 
of protochloride of tin (SnCl), which has the following characters :—Potash 
added to it causes a white precipitate (SnO,HjO) soluble in excess of the 
precipitant; bydrosulphuric acid produces a brown precipitate (SnS); and 
terchloride of gold, a dark purplish precipitate, called the purple of Cassius, 
and composed of 2(Sn0,Sn0 2 ) + Au0 2 ,Sn0 2 + 6HO. A small quantity of 
protochloride of tin added to a solution of corrosive sublimate, causes a white 
precipitate of calomel: a large quantity reduces the mercury to the metallic 
state. If protochloridf: of tin be heated with nitric acid, we obtain the 
bichloride (SnCl 2 ), which causes a yellowish precipitate (SnS 2 ) with hydro- 
sulphuric acid. 


1 Numbtlrs, xxxi. 22. 

Iliad, xi. 25. 

3 Mr. John Taylor, iii. 449. 



724 INORGANIC BODIES.— Tin. 

Pueity. —The London College gives the following characteristics of its 
purity:— 

Boiled with hydrochloric acid, it is almost entirely dissolved. The solution is free from 
colour, but. becomes purple on the addition of chloride of gold. What is precipitated by 
potash is white, and when added in excess it is redissolved. The specific gravity of tin is 
7-29.— Eh. Lond. 

Puysiot.ogicat, Effects. —In the mass, tin has no influence on the body, 
except that arising from its form and weight. Powdered tin is not known to 
produce any disorder in the functions of the body. It appears, however, 
that acid, fatty, saline, and even albuminous substances, may occasion colic 
and vomiting by having remained for some time in tin vessels. 

Oxide of tin is poisonous, according to Orfilabut Sehubarth 1 2 found it 
inactive. 

Uses. —Tin foil is useful in pharmacy for covering the tops of pots con¬ 
taining pommades, electuaries, &c.; it is also employed for enveloping choco¬ 
late, &c. 

Tin powder and tin filings are used as vermifuges. 

STANNI PUL VIS, E. D.; Powder of Tin ; Granulated Tin. —This may 
be prepared in various ways. 

The Edinburgh College gives the following directions for its preparation:—Melt tin in 
an iron vessel; pour it into an earthenware mortar heated a little above the melting point, 
ot the metal; triturate briskly as the metal cools, ceasing :is soon as a considerable portion 
' s pulverized; sift the product, and repeat the process with what remains in the sieve. 

The Dublin College orders of the purest tin any required quantity. Liquefied by heat,, 
let, it be strongly agitated until it passes into a jiowdor, which, when cold, is to he shaken 
through a sieve. 

Tin may be reduced to powder by shaking it when melted in a wooden 
box, the inside of which lias been rubbed with chalk. 

Wien finely gramdated, 100 grains are entirely converted into a white powder by three 
tluidraehins of nitric acid (D. 1880) ; and dist illed water, boiled with this powder and 
filtered, is colourless, and precipitates but faintly, or not at all, with solution of sulphate 
of magnesia.— Eh. Edinb. 

The sulphate of magnesia is employed to detect the presence of nitrate of 
lead in solution, witli which it yields a white precipitate of sulphate of lead. 

Powdered tin has been employed with great success by various practitioners 
as a vermifuge, particularly in tape-worm (see ante, pp. 155, 230, and 232). 
Dr. Alston 3 4 explains its operation on mechanical principles: lie supposes that 
the powder of tin gets betwixt the worms and the inner coat of the alimentary 
canal, and causes them to quit their hold, so that purgatives easily carry them 
away with the faeces. It Inis, however, been asserted that water in which tin 
has been boiled is anthelmintic, at least so say Pitcairn and Pietseh wine 
which has been digested in a tin vessel is also stated to be noxious to worms. 
If these statements be true, the before-mentioned mechanical explanation is 
inadmissible. Some have therefore supposed that tlie efficacy must depend on 
the tin becoming oxidized in the alimentary canal; others have fancied that 
arsenic, which is frequently found in tin, is the active agent; while, lastly, 
some have imagined that the metal, by its action on the fluids of the canal, 


1 Torino!. Gen. 

2 (tooted by Dr. Christison, Treatise on Poisons. 

’ hied, mags, v. 89, 92; also, Ini., on Mat. Med. i. 150. 

4 Quoted uy Richter, Ausf. Ann vim. iv. 553. 



Bisulphuhet op Tin.—Chloride of Tin.—Lead. 


725 


generated hydrogen, or hydrosulplmric acid, which destroyed these parasites. 
Considering that several compounds of tin operate as anthelmintics, we may 
fairly conclude that tin powder yields some compound of tin in the alimen¬ 
tary canal, which acts as a vermifuge. Dr. D. Monro, Tothcrgill, and Richter, 
' have used powdered tin in epilepsy produced by worms, and, as it is stated, 
with advantage. It is commonly employed in doses of one or two drachms. 
Alston’s mode of employing it as a vermifuge was the following :—The patient 
was well purged with senna, and on the following morning one ounce of tin 
powder was given in four ounces of treacle: on each of the two following 
days half this quantity was taken, and then the patient again purged. Tin 
filings {stanni limatura sen rasura stanni) have also been used in medicine. 


119. Stanni Bisnlphuretum.—Bisulphuret of Tin. 

Formula SnS s . Equivalent Wright 91. 

• 

Aurnm Minimum, or Mosaic Gold. Obtained by subjecting to heat a mixture of tin, 
mercury, sal ammoniac, and sulphur. The mercury facilitates the fusion of the tin and 
its combination with sulphur; the sal ammoniac keeps down the temperature, and thereby 
prevents the conversion of the bisulphuret, into protosulphurct of tin.—It has a beautiful 
golden lustre, a flaky texture, and a greasy or soapy feel. In the art s it is used as a bronze 
powder, especially by tlie manufacturers of paper-hangings. In medicine it lias been used as 
an anthelmintic for tamia; in doses of from jij. to Jiv., mixed with honey, as an electuary. 


120. Stanni Chloridnm.—Chloride of Tin. 

Formula SuCl. Equivalent Wright 94'5. 

Protochloride of Tin; Prolomuriate of Tin ; Stannum Muriaticum Oxydulatum; Salt 
of Tin. Obtained by dissolving granulated tin in boiling hydrochloric acid, and evaporating 
tlie solution so that it may crystallize. The crystals (tlie hydrated chloride of tin, Sn Cl, 
HO) are colourless and transparent; by tlie aid of water they are decomposed into the 
hydrochlorate of the chloride, which remains in solution, and a white pulverulent oxiclilo- 
rido (Sn01,Sn0), which precipitates : an excess of hydrochloric acid prevents this decom¬ 
position. The chemical characteristics of cliloride of tin have been already stated (see 
ante, p. 7215). Chloride of tin acts topically as an astringent, irritant, and caustic. After 
its absorption it acts, like the antimonials, powerfully on the, skin. When taken as a 
poison, it causes convulsive movements of the muscles of the extremities and of the face, 
and sometimes paralysis. It has been used as a vermifuge against tape-worm; as an 
antispasrnodic in epilepsy, chorea, and other convulsive diseases; as a stimulant to para¬ 
lysed muscles in paraplegia; as an antidote in poisoning by corrosive sublimate; and as 
an external application in chronic cutaneous diseases. Internally, it is administered in 
doses of from -J^th of a grain to half a grain twice or thrice a day, taken either in spirit 
of hydrochloric ether or in the 1‘onn of pills. Externally, it lias been used in the form of 
acjueous solution, prepared by dissolving from •’th of a grain <o 1 grain in an ounce of 
distilled water. In case of poisoning by the clilorides*of tin, milk and other albtn 
substances should be administered (sec ante, p. 101). 


Order XXVI. LEAD AND ITS COMPOUNDS. 

till. PLUMBUM.—LEAD. 

Symbol Pb. Equivalent Weight 104. 

History. —This metal was known in the most remote ages of antiquity. It is 
mentioned by Moses. 1 The Creeks called it poXifiSo c; tlie alchymists, saturn, 

1 Job, xix, 23, 24; Exodus, xv. 10. 
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INOBGANIC BODIES. —Lead. 


Natural History. —It is found both in the metallic state {native lead l) 
and mineralized. It is met with combined with sulphur {galena), with 
selenium, with chlorine {horn lead), with oxygen {native minium), and with 
oxygen and an acid, forming an oxy-salt {carbonate, phosphate, sulphate, 
tungstate, molybdate, chromate, arseniate, and aluminate). 

Preparation. —It is usually extracted from galena (PbS), which is roasted 
in reverberatory furnaces, by which it loses the greater part of its sulphur as 
sulphurous acid, SO 2 , and is converted into a mixture of lead, oxide of lead, 
sulphate of lead, and some undecomposed sulplmret of lead, and afterwards 
smelted with coal and lime; the first to abstract oxygen, the second to re¬ 
move the sulphur. Oxide of lead readily decomposes sulphuret of lead under 
the influence of heat, and produces sulphurous acid and metallic lead. PbS-f 
2PbO=3Pb + SO 2 . Sulphuret of lead, aiid sulphate of lead also at a red heat, 
yield metallic lead and sulphurous acid. PbS + Pb0,S0 3 = 2Pb + 2S0 2 . 

Properties. —It has a bluish-gray colour and considerable brilliancy. It 
may be crystallized, by cooling, in four-sided pyramids. It is malleable, but 
not ductile. Its sp. gr. 11*35. It has a peculiar odour when handled. It 
fuses at 612° 1'., and at a red heat boils and evaporates. By exposure to the 
air it attracts, first oxygen, and then carbonic acid. 

Pure distilled water has no action on lead, 1 provided the gases (as air and 
carbonic acid) be excluded; but if these be admitted, a thin crust of basic car¬ 
bonate of lead is soon formed. 2 It is remarkable that the presence of most 
neutral salts, especially carbonates and sulphates, impairs the corrosive action 
of air and water, and, therefore, exerts a protective influence. The chlorides 
^(muriates) are the least protective. Hence, therefore, wc can easily understand 
"*why leaden cisterns and pipes do not more frequently give a metallic impreg¬ 
nation to water,* and why very pure well-water or rain-water is more apt than 
common well-water to become impregnated with lead (see ante, p. 283). 

The water of Ascot Heath is deficient in those salts which exert a protective influence 
on water, and, therefore, readily acquires ft plumbeous impregnation 3 from the pipes 
through which it passes. The dogs 4 of the Royal kennel suffered with saturnine paralysis 
(called kennel lameness ) from this circumstance, and various persons also manifested 
symptoms of lead poisoning from the same cause. 5 

Characteristics. —If lead be dissolved in nitric acid, we may easily 
recognise its presence in the solution (PbO,N0 5 ) by the following tests :— 
Sulphuretted hydrogen and fresh prepared hydrosulphuret of ammonia 6 
occasion a black precipitate (PbS); ammonia and potash cause a white pre¬ 
cipitate (PbO, with some subnitrate ); carbonate of potash and of soda 
produce a white precipitate (PbO,CO 2 ); sulphuric acid and the sulphates, a 
white precipitate (PbO,SO 3 ); ferrocyanide of potassium, a white precipitate 
(Pb 2 ,EeCy 3 ); chromate of potash, yellow (PbO,Cr0 3 ); and iodide of potas- 


1 For some observations on this subject, see Dr. Taylor’s memoir iu the Guy's Hospital Hep. vol. iii. 

s Christison, Transactions of the Royal Society of Edinburgh, vol. xv. part ii. 1842. 

3 Squire, Pharm. Joum. vol. iv. p. 9, July 1844; Dr. Ryan, Lond.Med. Gat: Aug. 1,1845, p. 598. 

4 Times, Jan. 9, 1842; Sunday Times, March 26, 1843. 

5 Pearl, Lmd. Med. Gas. Aug. 1, 1845, p. 598, 

6 Hydrosulphuret of ammonia which has been exposed to the air for some time yields a red pre¬ 
cipitate (polysulphwet of lead ?) in t solution of lead (see ante, p. 647).—“ If a solution of nitrate 
of lend be precipitated with hydrochloric acid, and the filtered solution treated with hydrosnlphuric 
jlfid (HS), instead of the black sulphide usually formed by that reagent in solutions of lead, there 
is produced a red precipitate, which is chloro-sulphide (3PbS,2PbCl).” (J. E. Bowman, Intro¬ 
duction to Practiced Chemistry, pp. 101 and 1/02, 1848.) 
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sium, yellow (Pbl). A pieoe of zinc throws down metallic lead in an 
arborescent crystalline form. 

Physiological Effects. i. o t Metallic Lead. —Metallic lead is probably 
inert. Three ounces and six drachms have been administered to a dog without 
any obvious effects. 1 As, however, it readily becomes oxidated, it occasionally 
accjuires activity. Paulini 2 says colic was produced by a leaden bullet having 
been swallowed. Proust 3 states that an alloy of tin and lead is less easily 
oxidated than pure lead. 

a. of the Preparation of Lead. a. On Vegetables .—See Plumbi Aceias. 

P. On Animals .—The effects on animals are similar to those on man. 

y. On Man .—With few exceptions all the compounds of lead are poisonous. 
Orfila 4 gave an ounce of the xulphurct to dogs with impunity; and four 
ounces have been given to horses without ill effects. Mr. Braid 5 says that 
the workmen who dig and pulverise the sulplmret at the Lead Hills in 
Lanarkshire never have lead colic until they woyk at the smelting furnaces. 
The sulphate has also been said to be inert; but there is doubt about this 
(see pp. 185 and 731). All the other preparations of lead are more or less 
active. 

The general effects of lead have been described in a previous part of this 
work (see ante, pp. 184-188). The preparations of this metal act chemically 
on the animal tissues and fluids. They are usually described as possessing 
astringent and sedative qualities. By long-continued use they impoverish the 
blood (see ante, p. 186), and give rise to paralysis. 

1. General or primary effects of lead .—These constitute what Tanquerel 
des Planches calls primitive saturnme intoxication. Under this head are 
included—1st; the sedative and astringent effects of lead; 2ndly, the leaden 
discolouration of the gums, the buccal mucous membrane, and the teeth; 
3rdly, the lead taste and breath; 4thly, lead jaundice; 5thly, lead emaciation 
(tabes saturnina vel sicca). These effects have been before noticed (see 
ante, p. 187). To the account already given it will only be necessary to add 
a few observations on the primary effects of small and large doses of lead. 

In small doses the preparations of lead act on the alimentary canal as 
astringents, checking secretion and causing constipation. After absorption, 
the constitutional effects of lead are observed: the arteries become reduced in 
size and activity, for the pulse becomes smaller and frequently slower also, the 
temperature of the body is diminished, and sanguineous discharges, whether 
natural or artificial, are frequently checked, or even completely stopped. 
Tins constringing and sedative effect seems extended to the secreting and 
exhaling vessels, the discharges from the mucous membranes, the exhalation 
from the skin, and the urine, being diminished in quantity. Thus we observe 
dryness of the mouth and throat, thirst, greater solidity of the alvine evacua¬ 
tions, dimi n ution of the bronchial secretion and of cutaneous exhalation. 
Besides the leaden discolouration of the gums, mucous membrane of the 
mouth, and teeth, caused by lead, and which have been before described (see 
ante, p. 187), other allied effects have been described; viz. salivation, 6 


1 Joum. de Med. de Leroux, ixiii. 818. % 

2 Miscell. Nat. Cur. Dec. ii. Ann. vi. App. p. 7, quoted by Voigtels, Arzneimittellehre. 

3 Ann. de Chim. lvii. 84. 

4 Toxicol. Ben. 

5 Cbristison. op. cit. 518. 

fi Dr. Warren, Medical Transactions, vol. ii. p. 87. 
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turgidity of the gums, 1 and a bluish colour of the saliva (Christison). “I do 
not wish to assert,” observes Dr. Burton, “ that salivation and turgidity of 
the gums are never produced by the internal operation of lead, but I venture 
to affirm they are rare occurrences, and not characteristic of its influence." 

In very la,rye dunes some of the plumbeous preparations (the acetate, for 
example) act as irritant and caustic poisons, giving rise to the usual symp¬ 
toms indicative of gastro-enteritis. 

2. Special diseases caused by lead .—These are colic, arthralgy, paralysis, 
and brain disease, or, as it has been termed, encephalopathy. These maladies 
are not of equally frequent occurrence. According to the observations of 
Tanquerel des blanches, 2 the proportions are as follows:— 

Colic . 1217 cases. 

Arlhralgy . 755 “ 

Paralysis. 127 “ 

Encephalopathy . 72 “ 

These diseases may appear separately, or two or three of them may be com¬ 
bined in the same individual. According to my observation, colic is usually 
the first observed ; but Tanquerel des Planches says that they are all equally 
liable to appear at the commencement or close, of the disease. 

a. Lead or saturnine colic is characterized by sharp, continuous abdominal 
paiiis, attended by exacerbations, diminishing, or, if increasing, but little, by 
pressure, accompanied with hardness and depression of the walls of the 
abdomen, obstinate constipation, vomiting or nausea, excretion of intestinal 
gas through the mouth, auorexy, dysury, slowness and hardness of the pulse, 
agitation, anxiety, an increase of the sensibility and perversion of the con¬ 
tractility and secretions of the diseased organs. 3 

De Haen and M erat, on examining the bodies of patients who have 
died affected with lead colic, found a contracted condition of the colon. 
But Sir G. Baker, Andral, 4 Louis, and Copland, 5 have not, in some cases, 
found any alteration. Moreover, it would appear prob-’’L from Dr. 
Abercrombie’s observations on ileus, 6 that the empty and collapsed portion of 
the intestine was not the seat of the colic, but another part found in a state of 
distension,—for the collapsed or contracted state is the natural condition of 
healthy intestine when empty, while the distended portion is, in ordinary 
cases of ileus, the primary seat of the disease—the distension arising from a 
paralytic condition of the muscular fibres, whereby it is unable to contract and 
propel its contents onward. Now this view of the case is the more probable, 
since the action of lead on the muscular fibres of the intestine is doubtless of 
the same kind as that on the fibres of the voluntary muscles. In conclu¬ 
sion, we may affirm with Tanquerel des Planches that there are no anatomical 
alterations perceptible to the senses which produce all the pathological pheno¬ 
mena of lead colic, and that the material alterations that may be found are 
only effects, and not causes, of the symptoms observed during life. 

The writer just quoted considers lead colic to be neuralgia of the digestive 


1 Dr. A. Thomson, Blew, of Mat. Med. ii. p. 66; and Laidlaw, in the Land. Med. Hep. N.S. vi. 292. 

2 TraitS des Maladies de Plomb. .Paris, 1839. 

3 Tanquerel des Planches, Trade des Maladies de Plomb. Paris, 1839; also, Dana, Lead 
Diseases, Lowell, 1848. 

4 Path. Anat. by Townsend and West, ii. 140. 

6 Diet. Pract. Med. i. 86& 

On Diseases of the Abdominal Viscera. 
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and urinary organs, produced by the introduction and absorption of lead in a 
molecular state into the system. 

Lead colic is accompanied by the blue line on the gums above referred to, 
which, therefore, is an important aid in distinguishing this variety of colic from 
that which arises from other causes. 

Dr. Anthony Todd Thomson 1 is of opinion that carbonate of lead is the 
only preparation of this metal that can produce colic; but though he has, 1 
think clearly, shown that lead colic more frequently arises from the carbonate 
than from any other salt of lead, he has, in my opinion, failed in proving that 
no other preparation of lead can produce it. Indeed, if his opinion were 
true, it would constitute an exception to the general effects of the metallic 
'preparations; for we do not find that the specific effects of arsenic, or of 
mercury, or of copper, or of antimony, are produced by one preparation only: 
so that, a priori, analogy is against the opinion. Furthermore, it is well 
known that the vapour of the oxide of lead taken into the lungs may produce 
colic, and that the ingestion of the nitrate, acetate, citrate, or tartrate of lead, 
is capable of exciting the same effect. Now Dr. Thomson explains these facts 
by assuming that the oxide of lead unites with carbonic acid in the lungs, and 
is thus converted into carbonate; and that the acetate, citrate, and tartrate, 
are decomposed in the alimentary canal, and converted into carbonates. But 
it appears to me to be much more simple and consistent with analogy to 
admit that these preparations are of themselves capable of producing colic, 
than to assume that they undergo the changes here supposed. Moreover, in 
some instances in which colic was produced, it is unlikely that these changes 
would have ' ecurrcd, owing to the excess of acid taken with the salt of lead. 

b. Lead .rthralyy, called by Sauvages metallic rheumatism, is charac¬ 
terised by sharp pains in the limbs, unaccompanied by either redness or 
swelling, not precisely following the track of the nervous cords—constant, but 
becoming acute by paroxysms, diminished by pressure, increased by motion, 
and accotapur.i^l. by cramps and hardness and tension of the painful parts. 

Lead arthraigy is most readily distinguished from other kinds of arthralgy 
by the discolouration of the gums which characterises poisoning by lead. 

The disease appears to be a purely nervous lesion. No anatomical changes 
have been recognised in the affected parts, though Devergie has detected lead 
in the muscles of a patient who suffered with it. 

c. Lead or saturnine paralysis is characterised by a loss of voluntary 
motion, owing to the want of contractility of the muscular fibres of the 

affected parts. It may happen in 
both, upper and lower extremities, 
though more frequently in the 
former; and it affects the extensor 
more than the flexor muscles, so 
that the hands are generally bcut 
on the arms, which hang dangling 
by the side. Frequently pain is 
experienced in the paralysed part, 
and sometimes in the region of the 
spine also. On examining the 
bodies of persons who have died 

Loud. Mud. Gas. v 538, am^x. 0S0. 


Fig. 135. Fig. 136. 



Wrist-drop and emaciated conditfm of the flexors 
of the thumb in the paralysis from lead. (M. Hall.) 
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with this disease, no lesion has hitherto been discovered in the spinal marrow. 
The muscles of the affected limb are observed to be wasted and very pale, and 
have sometimes the appearance of a white fibrous tissue. ,' 

Paralysis of sensation is called lead anatsthesy. It may accompany the 
paralysis of motion, or may exist without it. 

Lead paralysis may occur without colic, or it may come on while the patient. 
is suffering with it, but in general it succeeds colic. 

When recent, it is distinguished from other kinds of paralysis by the blue 
line on tli% gums before described. 

d. Disease of the brain caused by lead; Lead or saturnine encephalo¬ 
pathy. —This malady is characterised by a lesion of one or more of the cerebral 
functions. There are four forms of it. In the first or delirious form, deli-* 
rium, either tranquil or furious, is the leading feature of the disease. In the 
second or comatose form, coma, more or less profound, characterises it. In 
some cases it is accompanied with a slight delirium. In the third or convulsive 
form, convulsions arc the principal character of the malady. They may be 
partial or general,—they may constitute epilepsy, or they may be epileptiform 
or cataleptiform; that is, they may resemble, though they do not exactly con¬ 
stitute, true epilepsy or catalepsy. Lastly, in the fourth form of encephalopathy 
we have the reunion of the delirious, comatose, and convulsive forms. 

These functional lesions are not always accompanied by anatomical altera¬ 
tions in the conditions of the brain. Chemical analysis, however, lias detected 
lead in the brain (see ante, p. 180). 

Modus Opehandi. —Tiedernann and Cinelin 1 found lead in the blood of 
the splenic, mesenteric, and hepatic veins of dogs killed by the acetate; they 
also found it in .the contents of the stomach and intestines, but neither in the 
chyle nor the urine. Wibmer 2 detected it in the liver, muscles, and spinal 
cord. More recently Orfila 3 has recognised lead in the liver, spleen, and 
urine of animals poisoned by a salt of this metal. (See also ante, pp. 102 
and 186.) «*».!' 

The local or corrosive action of the soluble salts of lead depends on the 
affinity of these bodies for the organic constituents of the tissues (v$c plumbi 
acetas). 

The remote effects of lead probably depend on the local action of the 
absorbed metals on the parts whose functions are disordered. The detection 
of lead in the brain, spinal cord, and muscles of persons poisoned by a plum¬ 
beous salt, supports this view (see ante, p. 186). These parts have, there¬ 
fore, become chemically altered. 

Absorption of the plumbeous preparations may be effected by the digestive 
organs, by the respiratory organs, by the conjunctiva, and probably also by 
the skin. Tanquerel dcs Planches endeavours to prove the impossibility of 
absorption by the latter; but his arguments are not conclusive, and are 
opposed to ordinary experience. The poisonous effects of lead may arise from 
the introduction of the plumbeous particles into the stomach along with articles 
of food and drink ; or into the air-passages, in the form of dust or vapour, 
along with the air; or from their application to the conjunctiva, skin, ulcers, 
&c. Hence the persons most liable to these effects are those whose occu¬ 
pations bring them in contact with tins metal; for example, painters, 

1 Vers, iiter d. Wege, anf Welches Snbst. mis d. Mag. ins Blut. gelang. 

2 Chrislison’s Treatise on Poison. 3d edit. p. 509. 

3 Orfila, Traite de Toxicdogia, 4me edit. tom. i. pp. 669 and 684, 1843. 
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plumbers, roasters and smelters of lead, the manufacturers of the plumbeous 
preparations, glass-blowers, potters, lapidaries, &c. 

Lead is eliminated from the system by the urine, by the skin, by the milk 
(see ante, p. 186), and probably by the bowels. 

Uses. —The general objects for which the preparations of lead are em¬ 
ployed in medicine have been already pointed out (sec ante, p. 188). 

The nitrates and acetates of lead have been used as disinfectants (see ante, 
p. 162), and probably by the bowels. 

During their administration, attention must be paid to the condition of the 
gums, the stomach, and the bowels, as we find traces of their injurious effects 
in these organs. Especial attention should be paid to the appearance of the 
blue-line on the gums. Constipation is a very frequent result of the medicinal 
employment of lead. Loss of appetite, indigestion, and griping pains, are 
also often noticed. The tendency to colic is diminished, according to 
Dr. A. T. Thomson, by conjoining acetic acid. * 

Antidotes. —There are two classes of agents which lessen or destroy the 
poisonous effects of lead; these are sulphuretted hydrogen, and the soluble 
metallic sulpliurets, on the one hand; and sulphuric acid and the soluble 
sulphates, on the other. Die first render lead inert, by forming with the lead 
salts the black inert sulphurct of lead, L’bS; the second do so by giving # rise 
to the white insoluble sulphate of lead, PbO,S0 3 . It may be doubted, how¬ 
ever, whether this last mentioned compound be absolutely inert; for it is 
plausibly stated by Mialhe that under the influence of the alkaline chlorides 
(common salt, for example) contained in the animal fluids, the sulphate 
becomes partially or wholly converted into chloride of lead, I > bO,S0 3 + NaCl 
= PbCl, + NaO,S0 3 , which being soluble is capable of becoming absorbed 
and of acting deleteriously on the system (see ante, p. 185). Moreover the 
alkaline acetates, as of ammonia, dissolve sulphate of lead. The soluble 
metallic sulphurets, on the other hand, cannot be extensively used as antidotes, 
as they are themselves energetic poisons; and, moreover, Payer found that 
their internal use was not so successful as chemical reasoning had led 1dm to 
expect. 

The following are, I believe, the best antidotal meajis of counteracting lead 
poisoning:— 

1. Antidotal treatment of acute lead poisoning. —Administer large 
quantities of diluents acidulated with sulphuric acid or holding in solution 
some soluble alkaline or earthy sulphate, as sulphate of soda, sulphate of mag¬ 
nesia, or alum. 

Dr. Alfred Taylor recommends a mixture of sulphate of magnesia and vinegar 
to be administered in poisoning by white lead (carbonate of lead). The acetic 
acid of the vinegar dissolves the lead, which is immediately rendered insoluble 
by the sulphate of magnesia. 

If vomiting have not already come on, the poison should be evacuated from 
the stomach by the means before recommended (sec ante , p. 159). 

2. Antidotal treatment of chronic poisoning by lead. —This method of 
treatment applies to the lead diseases before mentioned (see ante, pp. 188 
and 728), as well as to all cases in which patients? are suffering from the pri¬ 
mary effects of lead (see ante, p. 727). 

Immerse the patient in the sulphurated bath, prepared by dissolving 
sulphuret of potassium in warm water (see ante, p. 482). This immediately 
converts all the oxide, carbonate, or other salts oMead* deposited on the skin. 
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into the brown or black sulpburet of lead. The reaction of a monosulphuret 
of potassium on oxide of lead is as follows:—PbO + KS=PbS+KO. If the 
oxide of lead be combined with an acid, this unites with the potash, K.O, to 
form a salt. If a polysulphuret of potassium, say tcrsulphuret, KS 3 , be sub¬ 
stituted for the monosulphuret, two equivalents of sulphur, S 2 , are disengaged. 
The brown or black incrustation of sulpburet of lead (see ante, p. 483) is to 
be removed, while the patient is in the bath, by the use of a good stiff flesh 
brush and soap and water. The patient should be then re-dipped in the 
sulphurated bath, and the scrubbing process again resorted to. These pro¬ 
ceedings should be continued until the skin no longer becomes discoloured by 
the sulphurated bath. In this way the lead deposited on the skin is rendered 
insoluble and inert, and its absorption prevented. In a few days it will be 
found that the sulphurated bath will again give rise to the dark incrustation, 
a fact which proves that either the lead is excreted by the skin (see ante, 
p. 18G, foot-note), or that a portion of the lead had before escaped the action 
of the sulphurated solution. These baths, therefore, should be repeated every 
few days for several weeks,—until, in fact, their use is unattended with dis¬ 
colouration of skin. 1 By these means, relapses of the malady, arising from 
the absorption of this metal from the cutaneous surface, arc prevented. 

The internal antidotal treatment consists in the use of water acidulated with 
sulphuric acid (. sulphuric lemonade), or of solutions of the soluble alkaline 
and earthy sulphates (sulphates of soda or magnesia, or alum). Mr. Benson 2 
used with great benefit, as a preventive for the workers in lead, treacle beer 
acidulated with sulphuric acid; the formula for which is as follows 

Treacle, 15 lbs.; Bruised Ginger, l lb.; Water, 12 gallons; Yeast, 1 quart; Bicarbonate 
of Soda, 11 oz.; Oil of Vitriol, lit oz. by weight. Boil the ginger iu two gallons of water, 
add the treacle and the remainder of the water (hot), put the whole in a barrel, and add 
the yeast. When the fermentation is nearly over, add the oil of vitriol, previously mixed 
with eight times its weight of wafer: lastly, the soda dissolved in one quart of water. It 
is fit for use iu three or four days. The soda gives briskness, and, saturating one half of 
the acid, forms sulphate of soda. 

Instead of sulphuric acid and the sulphates, ChevaUier and Raycr proposed 
the use of the sulphurous or hepatic waters (see ante, p. 298), or an artifi¬ 
cially prepared solution of sulphuretted hydrogen (see ante, p. 3G4), or 
sulpburet of potassium (see ante, p. 482). But as before stated, the practical 
success was not in proportion to the theoretical anticipations. 

Besides the treatment of lead poisoning by chemical antidotes, other reme¬ 
dial agents usually require also to be employed, especially cathartics and 
opiates. The best cathartics (in addition to theamlphates above mentioned) 
are castor and croton oils; though many practitioners rely on a combination 
of sulphate of magnesia and senna. Croton oil, which was recommended by 
Dr. Kinglake, has proved most successful in the hands of Rayer, Tanquerel, 
Andral, and others. Opium is used with great benefit to relieve pain and 
cramps. When vomiting is very troublesome, and liquid medicines do not 
remain on the stomach, we may give the compound extract of colocynth or 
croton oil, with opium, in the form of pill. In several cases in which tlie 
pulse wp full and strong,, the face flushed, and the tongue furred and dry, 
I have used blood-letting with evident advantage. 


1 Dana, Le.aC Diseases, p. 3<j,0; also, lfennctt. Lancet, April 184S. 
s Lancet, Dec 17, 1842. 
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In the after-treatment of lead paralysis there are two important remedies 
which deserve trial, namely strychnia, or the alcoholic extract of nux vomica, 
and electricity. They require to be cautiously but pcrscveringly employed. 
Mercury has been recommended by Dr. Clutterbuck. 


122. PLUMB! OXYDUM.—OXIDE OF LEAD. 

Formula PbO. Equivalent Weight 112. 

History. —The ancients were acquainted with oxide of lead. Hippocrates 1 
employed the semi-vitrified oxide {litharge, \i(hipyvpov). Dioscorides 2 and 
Pliny 3 4 both mention litharge : the latter calls it molyhdteua. 

Preparation. —Lead, when heated in the air so as to be converted into 
vapour, bums with a white light and forms oxidoiof lead, which, when thus 
obtained, is called flowers of lead flares pltnnbi). If melted lead be 
exposed to a current of air, it is rapidly oxidated and converted into the 
protoxide of this metal. The oxidated skimmings arc denominated massicot. 
These, when fused at a bright red heat, are separated from some intermixed 
metallic lead; the fused oxide forms, on solidifying, a brick-red mass, 
which readily separates into crystalline scales: these constitute litharge 
{lithargyruni). 

Litharge is obtained as a secondary product in the eupellation of argenti¬ 
ferous lead. The alloy is melted on a porous vessel, called a test or cupel 
(i dneritium ), and exposed to the blast of a bellows, by which the lead is 
oxidized, half vitrified, and driven off into hard masses of a scaly texture, and 
in that state is called litharge or silver stone.* 

Properties. —Oxide of lead appears to be both dimorphous and amorphous. 
Thus it occurs in the form of pale yellow rhombic octohcdra (dodecahedra ?), 
in that of red cubes, and also in that of a red amorphous powder. Both 
Ilouton-Labillardiere and Payen have obtained anhydrous oxide of lead in the 
form of white crystals. 

Oxide of lead may be white, yellow, or reddish, according to the mode of 
preparation. As usually met with it is a pale yellow or reddish-yellow 
powder. There are several commercial forms of it. One of these is yellow, 
and is termed massicot {cerussa citrina ). When semi vitrified ( pltnnbi 
o.vydum sendvitreum), it is called litharge {lithargyruni). This occurs 
in the form of small yellow or reddish scales or flakes, and, according to its 
colour, is called gold litharge {lithargyruni aureym vet chrysitis;) or silver 
litharge {lithargyruni argenteum vel argyritis). 

According to Leblanc red or gold litharge does not owe its colour to the 
presence of minium; for if it be melted and cooled suddenly it remains yellow, 
whereas if it be cooled slowly it acquires a red colour. 

Oxide of lead is fusible, and at a very high temperature volatile. It is 
almost insoluble in water* It is said that this liquid will take up about 


1 l)e Morb. Mul. ii. 

2 Lib. v. cap. cii. 

2 Itist. Nat. *oiv. 53. 

4 AValsou’s Chris. Essays, iii. 325, 6th edit. 
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.-fiVsth part of oxide, and that it acquires therefrom alkaline properties. 
Oxide of lead combines with alkalies and earths, forming salts called plumbites. 

Characteristics .—Heated on charcoal by the blowpipe, it is readily reduced 
to the metallic state. It is blackened by hydrosulphuric acid, forming sul- 
phuret of lead, PbS. It dissolves in dilute nitric acid, forming a solution of 
nitrate of lead, PbO,N0 5 , whose characteristic properties have been already 
stated (see ante, p. 727). The varieties of the oxide are distinguished by 
their physical peculiarities. 

Composition. —Oxide of lead is thus composed :— 



Atoms. 

Eg. Jit. 

Per Cent. 

Berzelius. 

Berthier. 

Lead . 

. 1 ... 

... 104 .... 

.. 92'857 .... 

.. 92-828 .... 

... 93-3 

Oxygen . 

. 1 ... 

... 8 .... 

.. 7-143 .... 

.. 7-172 .... 

... 6-7 

Oxide of Lead.. 

. 1 ... 

... 112 .... 

.. 100-000 .... 

.. 100-00 .... 

... 100-0 


Purity.' —It is not subject to adulteration. 

Almost entirely soluble in dilute nitric acid. Its other properties arc the same as those 
of carbonate of lead.— Ph. Lonrl. 

Fifty grains dissolve entirely, without effervescence, in a fluidounec and a half of 
pyroligneous acid; and the solution, precipitated by 53 grains of phosphate of soda, 
remains precipitablc by more of the test.— Ph. Pd. 

The presence of a carbonate would be indicated by effervescence on the 
addition of acetic acid. 

Physiological Effects. —Inhaled in the form of vapour or fine dust, it 
produces the before-mentioned constitutional effects of lead (see ante, pp. 
187 and 727). 

The effects of this substance, when swallowed, are but little known. It 
possesses very slightly irritant properties. “ The experimentalists of Lyons 
found litharge to be irritant in large doses of half an ounce.” 1 

Prom its external use ill consequences have sometimes resulted. 

Uses. —Oxide of lead is never employed internally. Litharge is some¬ 
times sprinkled over ulcers, as an astringent and desiccating substance. In 
pharmacy, it is used in the preparation of cmplastrum plunibi, ceratrum 
saponis, acatas plunibi, and liquor plunibi diacefatis. 

1. PL11MB1 OXYDIM HYDMTUM, L.; Hydrated Oxide of Lead (Solu- 
lution of Diacetatc of Lead, Ovj.; Distilled Water, Cony. iij.; Solution *of 
Potash, Ovj., or as much as may be sufficient to precipitate the oxide. Mix. 
Wash with water wliat is precipitated, until nothing alkaline remains). Ac¬ 
cording to Winkelblech 2 tjie white precipitate obtained by adding excess of 
potash to a solution of an acetate of lead is not the hydrated oxide of lead, 
but the hexacetate of lead, 6PbO,A,3H0. 

The precipitate is a white powder, which is soluble in a considerable excess 
of caustic potash. 

Hydrated oxide of metal consists of three equivalents of oxide of lead and 
one equivalent of water, 3PbO,IIO. < 

What is used in preparing disulphate of quina should be totally dissolved by dilute 
nitric acid. Its remaining properties resemble those of the preceding.— Ph. Loud. 


1 Christison, op. oil. p. 509. 

2 L. Gmelin, llandb. d. Chemie, Bd. iv. S. 642,4te Aufl. 1848. 
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* 

It is directed, by the London College, to be employed in the preparation 
of quince disulphas. 

2. CA1CIS PLUMBIS ; Plumbite of Lime .—This is prepared by boiling 
oxide of lead with cream of lime. Plumbite of lime is employed as a hair 
dye, (see ante, p. 156). The lead of the plumbite unites with the sulphur 
contained in the organic substance composing the hair, and forms the black 
sulphuret of lead. 


123. PLUMB! OXYDUM RUBRUM.—RED OXIDE OF 

LEAD. 


Formula Pb 3 0 4 =2Pb0,I > b0 2 . Equivalent Weight 344. 


History. —It is doubtful whether the ancient# were acquainted with this 
compound, as the substance which Pliny 1 called minium was cinnabar, lie 
describes, however, an inferior kind, which he terms minium secundarium , 2 
and which may be, perhaps, the red oxide of lead. Dioscorides 3 distinguished 
minium from cinnabar. 

Besides minium, there are several other names for red oxide of lead. In 
commerce it is usually known as red lead. It is sometimes termed deutdtride 
of load, or the plumbate of the oxide of load. 

Naturae History. — Native minium is found in Yorkshire, Suabia, 
Siberia, and some other places. 

Preparation. —Red lead is prepared by subjecting protoxide of lead 
(massicot or litharge) to the combined influence of heat and air. It absorbs 
oxygen and is converted into red lead. A heat of about 600° is necessary. 
The finest minium is procured by calcining the oxide of lead obtained from 
the carbonate. 4 

Properties. —Red oxide of lead has a brilliant red colour. By heat it 
gives out oxygen gas, and is,converted into the protoxide of lead. Its sp. gr. 
is 8h>2. 

Characteristics. —By a strong heat it is converted into oxygen gas and 
the yellow oxide (PbO). Before the blowpipe on charcoal it yields first the 
yellow protoxide, and then metallic lead. When digested in nitric acid, the 
nitrate of the protoxide is obtained in solution, while the insoluble brown or 
peroxide of lead, PbO 2 , remains. By the action of sulphurous acid on red 
lead, white sulphate of the protoxide is obtained. 2Pb0,I > b0 2 + S0 2 = 
2Pb0+Pb0,S0 3 . 

“ Entirely soluble in highly-fuming nitrous acid; partially soluble in diluted nitric acid, 
a brown powder being left.”— l'h. Ed. 


Composition.—T he composition of real or pure red lead is as follows:— 


Atoms. Eq. Wt. Per Ct. Berzelius. Dumas. 

Lead. 3- 312_ 90 7_ 90_ 90-63' 

Oxygen_ 4- 32_ 9#_ 10_ 9'37 

Red Lead.. 1 .... 344.... 100-0.... 100 .... 100-00, 


Atoms. Eq. Wt. Per Ct. Dumas. 
fFrotoxide 2 — 224 — 65'12 .... G4 - 9 

J Peroxide 1.... 120.... 34’88 .... 35-1 


'l .... 344 ....100.00 .... 100-0 


1 Hist. Naturalis , lib. xxxiii. cap. 40, oil. Valji. 

8 Idem. 

3 bib. v. cap. 100. 

4 Graham, Elements of Cherujplry, p. 589. 
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Dumas 1 has shown that red lead of commerce is not uniform in composition, 
but consists of variable mixtures of real red lead with protoxide. His results 
have been confirmed by those of Mr. Phillips. 2 That real red lead is not a 
mere mixture of protoxide and peroxide is apparently shown by its colour, as 
well as by the fact that it is not altered by heating it in a solution of acetate 
of lead, which is capable of dissolving free protoxide. The following formulae 
represent the composition "of different specimens of minium: 2 PbO,Pb0 2 ; 
PbO,PbG 2 ; 5Pb0,Pb0 2 ; 3PbO,Pb() 2 . 

Adulteration. —Commercial red lead is sometimes adulterated with earthy 
substances (as brick dust), red oxide of iron, &c. Gelis and Eordos propose 
to detect this by boiling f he suspected minium in water, with sugar, and a 
small quantity of nitric acid. The minium is entirely dissolved if it be pure, 
leaving the foreign matters. 

Physiological Effects and Uses. —Its effects are similar to the protoxide 
of lead. It is but little Employed in pharmacy. The Edinburgh College 
directs it to be employed in the preparation of aqua chloriuii (see ante, 
p. 373). 


1£4. PLUMBI CARBONAS.—CARBONATE OF LEAD. 

Formula PbO,CO' 2 . Equivalent Weight 134. 

History. — Ceruse (eerussa), or while lead, was known to the ancients. 
The Greeks called it \pifivdiov, or 'InfifivOiov , and later 'Inf.dOwv. It was 
employed by Hippocrates 3 in medicine. Theophrastus 4 describes the method 
of preparing it by exposing lead to the fumes of vinegar in earthen vessels. 
Dioscoridcs 5 and Pliny 6 also notice this mode of procuring it. 

Besides the preceding, white lead has also been known by other names, 
such as magistery of lead (magisterimn jtluntbi\ flake white, mhcarhouate 
of lead, &c. Mf 

Natural History. —Neutral or monocarblmate of lead is found native, 
both crystallized and massive, in Scotland, England, &c. It is called white 
lead ore. 

Preparation. —Various* methods arc described for the preparation of 
carbonate of lead, but the products obtained by some of the processes differ 
from those procured by others. ’ „ 

1. Neutral carbonate of lead is obtained by adding a solution of an 
alkaline carbonate to a solution of acetate or nitrate of lead. If acetate of 
lead and carbonate of potash be employed, the reactions are as follows:— 
Pb0,A+K0,CC) 2 ==K0,A+Pb0,C0 2 . Procured in this way it is deficient 
in body, owing to the transparency of the crystalline grains ; and it is not, 
therefore, fitted for the use of the painter, who requires a dense and opaque 
carbonate. The compounds which possess the required properties expressed 

1 Ann. dc Chim. et de Phys. xlix. 308. 

2 Phil. Mag. N.S. iii. 125. 

9 De Mortis, lib. ii. 

4 Theophrastus’s History of Stones, by Sir J. llilh, 2d edit. p. 223, Lond, 1774. 

*’ Lib. v. cap. ciii. 

6 Hist. Nat. lib.'^xxiv. 
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by the term body, are basic carbonates, composed of the neutral carbonate 
and the hydrated oxide. 

2. Basic carbonate of lead, called in commerce ceruse, or white lead, is 
prepared in various ways. 

a. By decomposing a subsalt of lead by a stream of carbonic acid. At 
Clicliy, in Prance, it is obtained by transmitting a stream of carbonic acid 
through a solution of subacetate of lead. The 41 precipitate, according to 
liochstetter, consists of 2(Pb0,C0 2 )+PbO,HO. Pelouze and Premy 1 re¬ 
present it as the neutral carbonate: 3Pb(),A+2C0 2 =2(Pb0,C0 a )+PbO,A. 
The residual neutral acetate of lead is boiled with excess of litharge, and 
thereby converted into the tribasic acetate, which is used for the preparation 
of another portion of white lead. 

A modification of the process has been employed by Messrs. Gossage and 
Benson, of Birmingham. Finely powdered litharge is moistened, mixed with 
about -rrjjth part of acetate of lead, and decomposed, during constant stirring, 
by carbonic acid. 

Messrs. Button and Dyer substituted subnitrate of lead for subacetate, and 
decomposed by carbonic acid. 

In all the above processes, the carbonic acid used may*be obtained by the 
combustion of coke, or from a lime-kiln. , 

b. By exposing plates, or bars, or other forms of lead, to the vapour of 
acetic acid, and, at the same time, to air loaded with carbonic acid gas. 

In this country white lead is extensively manufactured by the old or Dutch 
process, which, it is said, yields a product superior as an oil pigment to that 
obtained by most other methods. 

“In the Dutch process, introduced into England about ] 780, lead is cast into plates or 
bars, or into the form of stars, or circular gratings of six or eight inches in diameter, 
and from a quarter to half an inch in thickness : 2 five or six of these are placed one above 
another in the upper part of a conical earthen vessel something like a garden-pot, in the 
bottom of which there is a little strong acetic acid. These pots are then arranged side 
by side, on the floor of an obh g brick chamber, and are imbedded in a mixture of new 
and spent tan (ground oak bark agyised in the tan-yard). The first layer of pots is then 
covered with loose planks, and a second range of pots imbedded in tan is placed upon the 
former; and thus a stack is built up so as entirely to fill the chamber with alternate 
ranges of the pots containing the lead and acetic acid, surrounded by, and imbedded in, 
the tan. Several ranges of these stacks occupy each side of a covered building, each 
stack containing about 12,000 of the pots, and from 50 to 60 tons of lead. Soon after 
the stack is bunt up the tan gradually heats or ferments, and begins to exhale vapour, the 
temperature of the inner parts of the stack rising to 140° or 150°, or even higher. The 
acetic acid is slowly volatilized, and its vapour passing readily through the gratings or 
folds of lead, gradually corrodes the surface of the metal, upon which a crust of subacetate 
is successively formed and converted into carbonate, there being an abundant supply of 
carbonic acid furnished by the slow fermentative decomposition of the tanners’ bark. In 
the course of from four to five weeks 3 the process is completed, and now, on unpacking 
the stacks, the lead is found to have undergone a remarkable change : the form of the 
castings is retained, but they are converted, with considerable increase of bulk, into dense 
masses of carbonate of lead: this conversion is sometimes entire, at others it penetrates 

] Court de Chimie Generate, t. 2nde, p. 487, 1848. 

, 2 At one manufactory which I inspected, the lead was cast into rectangular gratings on a wooden 
mould. Id the act of cooling the metal underwent crystallization*; a change which I was informed 
was essential to the success of the process, as hammered or rolled lead does not so readily become 
corroded as the crystallized cast metal. * 

8 At the manufactory before alluded to, I was informed that the progess required from six to 
twelve weeks. 

VOL. I. 3 B 
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only to a certain depth, leaving a central skeleton as it were of metallic lead, the con¬ 
version being unequal in different parts of the stack, and varying in its perfection at diffe¬ 
rent seasons, temperatures, and states of the atmosphere. The stacks are so managed 
that they arc successively being built, up and unpacked. The corroded and converted 
gratings or cakes are then passed through rollers,' by which the carbonate of lead {white 
lead ) is crushed and broken up, and the central core of metallic lead (bine lead), if any 
remain, is easily separated: the white lead is then transferred to the mills, where it is 
ground up into a thin paste with water, and is ultimately reduced, £y the process of elu- 
triation or successive washings and subsidences, to the state, of an impalpable powder; it, 
is then dried in wooden bowls, placed upon shelves in a highly heated stove, and thus 
brought to the state of masses easily rubbed between the lingers into a line powder, in 
which the microscope does not enable us to discern the slightest traces of crystalline 
character (Brando). 

“ If intended for the nse of the painter, it is next submitted to grinding with linseed 
oil; and it is found that a hundred-weight of this white lead is formed into a proper con¬ 
sist,cnee with 8 pounds of oil, whereas precipitated white lead requires 16 pounds of oil 
for the same purpose ; the one covering the surface so much more perfectly, and having 
so much more body than the otter.” 

“ It. is sometimes supposed in this process that the oxygen and carbonic acid required 
to form the carbonate ol oxide of lead arc. derived from the decomposition of the acetic 
acid; but this is evidently not. the ease, for not more than 1110 pounds of real acetic acid 
exist, iq the whole quantity of the diluted acid contained in the several pots of each stack; 
and in 100 pounds of #cetic acid there arc not more than 47 to 4S pounds of carbon, 
whereas 6740 pounds would be required t o furnish the carbonic acid which should convert 
50'tons of lead (the average weight of that metal in each stack) into carbonate of lead. 
There can be no doubt, then, that the carbon or carbonic acid must conic from the tan, 
and that the oxygen is partly derived from the same source, and partly from the atmos¬ 
phere : the principal action of the acetic acid therefore is to form successive portions of 
subacetate of lead, which are successively decomposed by the carbonic acid: the action 
is, however, of a very remarkable description, for even masses of lead, such as blocks of 
an inch or more in thickness, arc thus gradually converted through and through into carbo¬ 
nate, so that if due time is allowed there is no central remnant of metallic lead. The 
original tcxttire of the lead is much concerned hi the extent and rapidity of the conversion. 
Rolled or sheet, lead will not, answer, and the gratings, coils, and stars, which are em¬ 
ployed, arc all of east-lead. The purest metal is also required; for if it contain iron, the 
resulting white lead acquires a tawny line, and if a trace of silver, it acquires a percep¬ 
tible dinginess when it is subjected t o the action of light (Braude).” 

The presence of copper in the lead also alters the appearance of the resulting 
white lead. 

A minute quantity of lamp black, indigo, or some other blue pigment, is 
usually added to white lead at the time of grinding it with oil, to destroy the 
yellow tint. 

By conversion into white lead, the metal usually gains an increase in 
weight of about a fourth part. 

3. By the mutual action, of lead, water, and carbonic acid, a basic carbonate 
of lead is produced. 

The crust formed in leaden cisterns, leaden pipes, &c. by the action of a 
pure water and air containing carbonic acid, is of this kind (see pp. 283 
and 739). 

Some years ago a manufactory for white lead, founded on this principle, 
was established at Pimlico, but it was soon abandoned. Granulated lead was 
agitated in water, and the resulting hydrated oxide of lead was exposed to the 
action of carbonic acid (Brande). 

Properties.— Both the carbonate and subcarbonates of lead are white, 
effervesce with nitric acid, are blackened by' sulphuretted hydrogen or the 


1 In some manufactory's, the white lead is separated by hand from the residual metallic lead. 
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hydrosulphurets, give out their carbonic acid, and arc converted into the 
yellow oxide, when heated. By the aid of carbonic -acid they are very slightly 
soluble in water. 

a. Of the neutral carbonate (PbO,CO 2 ).—The native carbonate is found 
crystallized in forms derived from a right rhombic prism (see ante, lig. 39, 
p. 141). The artificial carbonate is a white powder. 

(j. Of the subcafftonates. —These are compounds of the neutral carbonate 
with the hydrated oxide. They are dull, white, and dense. They possess 
great covering power, or body. The dicarbonatc (2Pb0,C0 2 ,JI0), however, 
does not., according to Bonsdorff, possess the covering jiower of common 
white lead. The smaller the quantity of hydrated oxide present, the less 
readily does the subcarbonate become yellow or brownish by exposure to air 
and light. Examined by the microscope, none of the subcarbonates present 
any traces of crystalline texture. 

Characteristics. — Heated on charcoal by the hhfwpipe flame, the carbonates 
of lead yield soft malleable globules of metallic lead, usually surrounded by a 
small quantity of the yellow oxide (PbO). Sulphuretted hydrogen and the 
hydrosulphurets blacken them (PbS). They dissolve in nitric acid with effer¬ 
vescence : the characters of the nitric solution have been before stated (see 
ante, p. 727). , 

The neutral carbonate and. subcarbonates arc distinguished from each other 
by quantitative analysis. 

Composition. —All these compounds contain carbonic acid (CO 2 ) combined 
with oxide of lead (PbO). Some of them also contain the hydrated oxide 
(PbO,HO). The proportion of carbonate to hydrate appears to be very 
different in different preparations. 

a. Of the neutral or monocarbonate .—The composition of tWb native as 
well as of the artificial salt is as follows:— 


Atoms. 

En. Wl. 

Per Cent. 

Klaproth. 

(Native.) 

Berzelius. 

(Artificial.) 

Oxide of Lead . I .... 

... 112 .... 

.. 83-58 .... 

.. 83-67 ... 

... 83-46 

Carbonic Acid . I .... 

... 22 .... 

.. 16-42 .... 

.. 16-33 ... 

... 1G-54 

Carbonate of Lead... 1 ,... 

... 134 .... 

.. 100-00 .... 

.. 10000 ... 

... 100-00 


Of the subcarbonates .—These are not uniform in composition. 
According to both Bonsdorff and Yorke, the crust formed on lead by the 
united influence of water and carbonic acid is a dicarbonatc. 


Atoms. 

Eq. m. 

Err Cent. 

Bonsdorff 

Yorke. 

Oxide of Lead. 

. 2 ... 

... 224 .... 

.. 87-85 ... 

... 86-51 .... 

.. 89-00 

Carbonic Acid. 

. 1 ... 

... 22 .... 

8-62 ... 

... 0-08 . 

.. 7-66 

"Water . 

. 1 ... 

... 0 .... 

.. 3-53 .... 

... 3 55 . 

.. 2-83 

Bicarbonate of Lead.. 

. 1 ... 

... 255 .... 

.. 10000 .... 

... 00-09 .. . 

. 00-40 


Its composition, therefore, may be thus stated:—PbO,CO 2 -f PbO, HO. 

Dr. Christison found th» composition of the crust formed on lead by the 
united agenciesof air and water to be8Pb0,2C0 2 ,II0=2(Pb0, CO 2 )+PbO,HO. 

Commercial wjiite lead appears to be somewhat, variable in composition. 
In a general way its composition may be stated as 3Pb0,2C0 2 ,H0, or 
2(Pb0,C0 2 ) + PbO,HO. Buff the proportion of hydrated oxide is sometimes 
less than this. 
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Hockstetter. 


Mulder . 


Atoms. Eq.Wt. 

* 

PerCt. 

Magdeburgh 
manufacture, by 

Harz 

raanu- 

r 

Dutch. 

English. 

Kremser, 

white. 


French process. 

facture. 



Oxide of Lead *.... 836.. 

86*38 

. 85*87 . 

. 86-49 .. 

.. 86-59 .. 

.. 86-18 .. 

.. 86*31 

Carbonic Acid a .... 44 .. 

.. 11*31 

. 1177. 

. 11*51 .. 

.. 11-71 .. 

.. 11*91 .. 

.. 11*35 

Water. 1 _ 9 .. 

.. 2*31 


. 2*23 .. 

.. 2*11 .. 

.. 1-93 .. 

.. 2-16 

White Lead .. 1_ 389 .. 

.. 100-00 

. 99 78. 

. 10016 .. 

.. 100-41 .. 

.. 100 00 .. 

.. 99-82 


In other samples the proportion of hydrated oxide appeared to he 
less than this. In some Mulder found 5(Pb0,C0 2 ) + 2(PbO,HO) : in 
others 2(Pb0,C0 2 )-f l(PbO,IIO). Richardson 1 analysed ten samples of 
white lead, and found that when dried at 300° P. the per centage quantity 
of oxide of lead varied from 83-49 to 86-45, and of carbonic acid from 15-83 
to 12-99. 

Purity. —Carbonate of lead of commerce is rarely pure. It is usually 
adulterated with earthy or metallic sulphates (as of lime, baryta, or lead). 
These are detected by their insolubility in diluted nitric acid. Chalk (which 
is by some used to adulterate it) may be detected as follows :—Dissolve the 
suspected substance in nitric acid, and precipitate the lead by hydrosulphuric 
acid. Boil and flitter the solution, in which will be contained nitrate of lime 
(if. chalk had been present), recognizable by oxalic acid or oxalate of am¬ 
monia (sec ante , p. 581). 

Minute portions of lamp black, indigo, or Prussian blue,- are added to 
improve the whiteness of the commercial article. Sometimes a minute portion 
of the hexacetate of lead 6PbO,A is found in commercial white lead. 

Dissolved with effervescence in dilute nitric acid. What is precipitated from the 
solution by p>t.ash is white, and is re-dissolved by excess of it: it becomes black on the 
addition of hydrosulphuric acid. It becomes yellow by heat, and, with the addition of 
charcoal, it is reduced to metallic lead. Ph. Land. 

It does not lose weight at a temperature of 212° -. 08 grs. are entirely dissolved in 150 
minims of acetic acid diluted with a fluidounce of distilled water; and the solution is not 
entirely precipitated by a solution of 00 grs. of phosphate of soda. Ph. Ed. 

Physiological Effects. —Its local effects are not very powerful: applied 
to ulcerated surfaces it acts as a desiccating and astringent substance: swal¬ 
lowed in large quantities it does not act as a local irritant, like the acetate. 
Its constitutional effects are similar to those of the other preparations of 
lead already described. It appears (see ante, p. 729) that carbonate of lead 
more frequently produces colic than the acetate of lead—a circumstance which 
Dr. Christison thinks may be owing to the great obstinacy with which its 
impalpable powder adheres to moist membranous surfaces, and the consequent 
greater certainty of its ultimate absorption. 

Uses. —It is never administered internally. 

Externally it is employed as a dusting powder in excoriations of children 
and lusty persons; but the practice is objectionable, on account of the danger 
of absorption. In one case, related by Kopp, 2 a child was destroyed by it. 
An ointment or plaster of carbonate of lead has been known to give relief in 
some cases of neuralgia. 3 


1 Graham’s Elements of Chemistry, p. 591. 

2 Richter, Ausf. Arzneim. iv. 618. 

3 Journ. de jgharm. xx. 608. 
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1IN61IENTIIH PLUMBl CARB0N.4TIS, E. D.; Ointment of Carbotiate of 
Lead. (Simple Ointment, Jv.; Carbonate of Lead, Jj. E .—Carbonate of 
Lead, reduced to very fine powder, 3ij.; Ointment of White Wax, lbj. D. 
Mix.)—This ointment is valuable as a cooling and desiccating application to 
excoriated surfaces or bums. 


125. PLUMB! CHLORIDUM.—CHLORIDE OF LEAD. 

Formula PbCl. Equivalent Weight 139-5. 

History. —This compound was formerly called plumbum cornettm or 
horn lead. 

Natural History. —Native chloride of lead (PbCl), called cotunnile, 
occurs in aeicular crystals in the crater of Mount Vesuvius. 

Corneous lead, also called chloro-carbonate of lead, is found near Matlock in Derbyshire, 
and at other places. Its formula is PbCl+PbO.CO 2 . 

Mendipite or oxichloride of lead !nw been found at Churchill, in the Mendip Hills of 
Somersetshire. Its formula is PbCl,2PbO. 

Preparation. —Tn the London Pharmacopoeia chloride of lead is directed 
to be prepared as follows :— . * 

Take of Acetate of Lead, Jxix.; Distilled Water, boiling, Oiij.; Chloride of Sodium, 
3vj. Dissolve the Acetate of Lead and Chloride of Sodium separately, the fornmr in 
three pints of Distilled Water, and the latter in one pint of Distilled Water. Then the 
liquors being mixed together, wash what is precipitated with distilled water when it is 
cold, and dry it. 

In this process one equivalent of acetate of lead is decomposed by one 
equivalent of chloride of sodium; one equivalent of chloride of lead is pre¬ 
cipitated, and one equivalent of acetate of soda remains in solution Pb(),A 
+ NaCl=PbCl -f NaO,A. Hydrochloric acid occasions the precipitation of 
more chloride of lead after the action of cldoride of sodium is over; so that 
there must be some compound of lead in solution. 1 

Properties. —It is a white crystalline powder (magisterium plumbi vel 
magisterium saturni crollii), soluble in thirty parts of cold or twenty-two 
parts of boiling water. When heated it fuses; and by cooling forms a semi¬ 
transparent homy-like mass, called horn lead ( plumbum cornettm). 

Characteristics. —Its aqueous solution causes a white precipitate with 
nitrate of silver, soluble in ammonia but insoluble in nitric acid; hence it is 
shown to be a chloride. The solution is known to contain lead by the before- 
mentioned tests for this metal (see ante, p. 726). 

Totally dissolved by boiling water, the chloride concreting almost entirely into crystals 
as it cools. On the addition of hydrosulphuric acid it becomes black, and by heat yellow. 
— Ph. lend. 

Composition. —The following is its composition:— 


Atoms. 

Eg. Wt. 

ter Cent. 

J. Davy. 

Dbbereiner. 

Lead .ft. 1 .... 

.. 104 ... 

... 74 85 .. 

.... 7422 ... 

.... 75-76 

Chlorine... 1 .... 

.. 35 5 ... 

... 2545 ... 

25-78 ... 

.... 24-24 

Chloride of Lead... 1 .... 

..4395 ... 

... 100-00 ,. 

.... 10000 ... 

.... 100 00 


1 Phillips, Transl. of Phartm 4th Jdit. 
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Physiological Effects. —Chloride 6f lead acts topically as an astringent 
and caustic. It combines with the albumen and fibrine of the animal tissues 
and fluids, forming compounds insoluble in water. It is also stated to have 
a paralysing and anodyne local effect. After its absorption it produces the 
usual effects of the compounds of lead, and which have been already described 
(see ante, p. 727). 

Uses. —According to Mr. Tuson 1 it is a valuable agent in the treatment of 
cancerous affections. It both allays pain and restrains morbid action. In 
hysterical hyperesthesia of the breast, and in cases where pain is excited by 
the pressure of a tumour on the nerves of the part, it proves highly successful. 
It is also useful in allaying inflammation. 

Use. —It is employed in the form both of solution and of ointment. The 
solution is prepared by dissolving one drachm of the chloride in a pint of 
water. The ointment consists of 5j. of chloride and 5j. of simple cerate. 

Antidotes. —See ante, p. 731. 


126. PLUMBI IODIDUM.—IODIDE OF LEAD. 

* Formula Phi. Equivalent Weight 230. 

History.— This compound was introduced into medicine by Cottereau and 
Verde Delisle. 

Preparation. —The London and Edinburgh Colleges give directions for 
the preparation of it. 

The London College orders of Acetate of Lead, |ix.; Iodide of Potassium, |vii.; Dis¬ 
tilled Water, cong. j. Dissolve the Acetate of Lead in six pints of the Water, and strain; 
and to these add the Iodide of Potassium first dissolved in two pints of the water. Wash 
what is precipitated, and dry it. 

By the mutual action of one equivalent of dry acetate of lead, and one 
equivalent of iodide of potassium, we obtain one equivalent of iodide of lead 
and one equivalent of acetate of potash. PbO,A + KI=PbI+KO,A The 
reacting proportions of iodide of potassium and crystallized acetate of lead 
are 165 parts of the former and 190 parts of the latter. Hence the London 
College uses an excess of iodide, supposing the acetate to be neutral. This 
excess is disadvantageous, since it retains a portion of the iodide of lead in 
solution (2KI,3PbI). 

If excess of acetate of lead be employed, a portion of oxiodide of lead 
(PbI,PbO) precipitates along with the iodide. 

If the acetate of lead employed to decompose the iodide of potassium, be 
contaminated with subacetate (as the sugar of lead of commerce usually is) 
a portion of oxiodide of lead (PbI,PbO) precipitates along with the iodide. 
This may be prevented by carefully saturating the subacetate with-acetic acid 
But if excess of acetic acid be used, the precipitated iodide of lead contains a 
slight excess of iodine [superiodide of lead ?). 

The Edinburgh College orders of Iodide of Potassium, and Nitrate of Lead, of each, 3j.; 
Water, Oiss.; dissolve the salts separately, each in one half of the water; add the solu¬ 
tions ; collect the precipitate on a filter of linen or«ealieo, and wash it with water. Boil 


1 Lancet, Jan. 13,1844. 
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the powder in three gallons of water acidulated with three fluidounccs of pyroligneous 
acid. Let any undissolved matter subside, maintaining, the temperature near theboiling 
point; and pour off the dear liquor, from which the iodide of lead will crystallize on 
cooling. 

. By the mutual reaction of nitrate of lead and iodide of potassium we ob¬ 
tain nitrate of potash and iodide of lead. PbO,N0 5 +KI=PbI KO,NO s . 

The reacting proportions are one atom or 166 parts of nitrate of lead, and 
one atom or 165 parts of iodide of potassium; or nearly equal weights of the 
materials, as ordered by'the College. 

Por pharmaceutical purposes, especially for the preparation of ointments, 
the pulverulent iodide is preferable to the crystalline or scaly kind. 

Properties. —It is a fine yellow powder, very sparingly soluble in cold 
water, but readily soluble in boiling water ; from which it for the most part 
separates, as the solution cools, in the form of golden yellow, brilliant, small 
scales. It is fusible. It combines with the alkaline iodides, forming a class 
of double salts, called the plumbo-iodides or iodo-plumbates. Caustic 
potaslr dissolves it, and forms a plu nbo-iodide of potassium and plumbate of 
potash. 1 It is soluble in acetic acid and in alcohol. 

Characteristics. —When heated, it first forms a yellow vapour ( iodide of 
lead), and afterwards a violet vapour [iodine), leaving a residue [lead), which, 
when dissolved in nitric acid, gives all the characters of solution of lead {see 
ante, p. 726). Boiled with carbonate of potash, it forms carbonate.of lead 
and iodide of potassium. 

Composition. —Its composition is as follows:— 


Lead . 

Atoms. 

. 1 . 

Eq. Wt. 

. 104 . 

Per Cent. 

. 45-21 . 

Henry. 
. 451 

Iodine . 

. 1 . 

. 126 . 

. 5478 . 

. 54-9 

Iodide of Lead... 

. 1 . 

. 230 . 

. 99-99 . 

. 100-0 


Purity. —It should be completely soluble in boiling water. 

Totally dissolved by boiling water, and as it cools separates in shining yellow scales. 
It melts by heat, ana the greater part is dissipated first in yellow, and afterwards in 
violet vapours.— Ph. I/md. 

Bright yellow: five grains are entirely soluble, with the aid of ebullition, in one 
fluidrachm of pyroligneous acid, diluted with a lluidounce and a half of distilled water; 
and golden crystals are abundantly deposited on cooling.— Ph. Ed. 

Physiological Effects, a. On Animals. —Twenty-four grains of 
iodide of lead were given to a cat at two doses, with an interval of four hours: 
the animal suffered violent colic, and died in thsee days; but no signs of 
irritation were observed after death. 2 Iodide of lead was given in doses of 
from gr. v. to $ss. to a bull-dog: no effect was observed until the fifteenth 
day, when the animal refused food, and kept in the recumbent posture. He 
died on the eighteenth day, having swallowed altogether ten drachms and 
fifty grains of iodide. During the whole period he had only three or four 
intestinal evacuations. 3 • 

/3. On Man. —Its effects on man have been imperfectly determined. It 
does not appear to act as an irritant when applied to the skin or ulcerated 
surfaces. Under the continued external and internal use of it, enlargements 

1 Dumas, Traite de Ckim. iii. 37%. 

* Patou, Journ. de CAim. iit. 41, 2nde Ser 

3 Cogswell, Essay on Iodine, 143. 
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of the lymphatic glands have disappeared, from which we infer a specific 
influence over the glandular and lymphatic system. In some cases it appeared 
to occasion irritation of the stomach. I have seen constipation induced by it. 
After its medicinal use for several weeks I have not observed any blue line on 
the gums. 

Uses. —It has been principally employed to reduce the volume of indolent 
tumours, especially enlargements of the cervical, axillary, inguinal, and 
mesenteric glands, both scrofulous and syphilitic. In these cases it should 
be simultaneously employed internally and externally. I have also given 
it in suspected incipient phthisis. I have used it in two cases of enlarged 
cervical glands, but without benefit. Velpeau 1 and others, however, have 
been more successful. 

Administration. —The dose is three or four or more grains. Dr. 
0‘Shaughnessy 2 says, ten-grain doses are easily borne, without the slightest 
annoyance. Bally has given 30 grs. at a dose. It is administered in the 
form of pill. 

11GUENTUM PLUMB! I0DIDI, L.; Ointment of Iodide of Lead. (Iodide 
of Lead, jj.; Lard, jviij. M.)—This is applied, by way of friction, to 
scrofulous and other indolent swellings. 


127. PLUMB! NITRAS.—NITRATE OF LEAD. 

Formula PbO,N0 5 . Equivalent Weight ICG. 

History. —This salt was employed in medicine two centuries ago. 3 It 
has had various names; such as nitrum saturninum, plumbum nitricum, &c. 

Preparation. —The Edinburgh College gives the following directions for 
its preparation:— 

Take of Litharge, jivss.; Diluted Nitric Acid, Oj. Dissolve the litharge to saturation 
with the aid of a gentle heat. Filler, and set the liquor aside to crystallize. Concentrate 
tile residual liquid to obtain more crystals. 

The nitric acid combines with the protoxide of lead to form the nitrate of 
this metal. PbO+NO®=PbO,NO s . 

* Properties. —This salt crystallizes in regular octohedrons or modifications 
of these. Its solution in water is sweet and austere. The crystals decrepitate 
loudly by heat. 

Characteristics. —When subjected to heat in a glass tube this salt 
decrepitates and evolves the reddish-brown vapour of nitrous acid. It 
possesses also the other characters of a nitrate which have been before stated 
(see ante, p. 412). It is known to be one of the plumbeous salts by the 
before-mentioned tests for these substances (see ante, p. 726). 

Composition. —This salt is anhydrous. Its composition is as follows:— 


Atoms. 


Oxide of Lead. 1 

Nitric Acid. 1 


Crystallized Nitrate Lead 1 


Eq. Wt. 

Per Cent. 

Dbbcrdmr. 

Berzelius. 

Svanlerg. 

. 112 .... 

.. 67-47 .. 

.... 67-6 . 

.. 67-2225 ... 

... 67403 

. 54 . 

.. 32-53 .. 

.... 32-4 . 

.. 32-7775 ... 

... 82-597 

. 166 . 

.. 100 00 .. 

1000 . 

. 1000000 ... 

... 100000 


1 Lugol’s Essays, br Dr. O’Sbaughnessy, p. 206. 

3 Hut. p. 207. , < - 

3 Schroder’s Chymical HMyeiuatory, by Dr. Rowland, pp. 199 and 255, Load. 1669. 
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Physiological Effects. —Its general effects are similar to those of the 
other soluble salts of lead (see ante, p. 726). Its local action on the animal 
tissues depends on its affinity for albumen and fibrin. In a solution of 
albumen it forms a white precipitate, composed, according to Lassaigne, 1 of 
albumen, 89'45, and nitrate of lead, 10’55. This precipitate is soluble in 
a great excess of albumen, as well as in solutions of ammonia and some 
neutral salts, as acetate of potash. Applied to mucous surfaces, wounds, and 
ulcers, it does not irritate, but promotes healthy secretions and the cicatriza¬ 
tion of ulcers. It decomposes the chlorides, sulphates, and hydrosulphurets 
contained in animal fluids : its power of decomposing sulphuretted hydrogen 
and the hydrosulphurets (with which it forms sulphuret of lead, PbS) renders 
it useful as a deodorizer. 

Uses. —Two hundred years ago this salt was employed in medicine as a 
remedy for asthma. 2 3 In the last century it was administered to check 
hemorrhage f and also in epilepsy. 4 * 

At the present time it is rarely used internally. In active hemorrhage 
from the lung I have sometimes prescribed a pill composed of sugar of lead 
and opium, and a mixture containing nitric acid: nitrate of lead would thus 
be formed in the stomach. With this combination 1 have succeeded in 
getting the system under the influence of lead in a much shorter time tjian 
by the use of sugar of lead only. 

Its principal use is as a topical agent. It has been employed in the treat¬ 
ment of wounds, ulcers, cancerous diseases, and cutaneous maladies. 

A solution of ten grains of nitrate of lead in an ounce of water, and 
coloured (probably with alkanet), constitutes Licbert's secret remedy for 
cracked nipples, ^and which is sold in Paris and Frankfort under the name of 
“ Cosmdtique infaillible ct prompt contre lex gerqures uu crevasses aux 
seins et autres.” Two very fine leaden nipple-shields are sold along with 
the solution. The solution is to be applied to the nipple, which is then to 
be covered with a shield; and this is to be repeated each time after the child 
has done sucking. The nipple is to be carefully washed with lukewarm 
water before the child is put to the breast. This mode of treatment has been 
tried by Dr. Volz, 5 and found to be most successful. He also speaks very 
favourably of the use of this solution in the treatment of chapped hands and 
cracked lips. 

Ledoyen’s disinfecting fluid is a solution of one drachm of nitrate of 
lead in an ounce of water. It completely destroys the unpleasant odour of 
animal and vegetable substances which are evolving sulphuretted hydrogen 
and hydrosulphuret of ammonia; but there is no‘evidence to show that it 
has any power of destroying miasmata. 6 

Le Maitre de Babodanges 7 has employed the nitrate both to destroy putrid 
effluvia and for the preservation of animal substances. Its antiseptic power, 

1 Joum. de Chim. Med, t. vi. 2nde Serie. 

2 Schroder, op. cil. • 

3 Act. Ac. Cues. Nat. Curios. vol. i. oba. 16 (quoted by J. F. Gmclin); Apparatus Medicamin. 
vol. i. p. 419,1795. 

4 A. Gesner and Ooaterdyck Schacht, quoted by Aschenbrenn a?Die neuern Arzneimiltel. 1848. 

1 Medicinische Zusliinde, Pforzheim, 1839 (quoted by Dierbach, Die neuesten Entdeckungen in 

der Mat. Med. Bd. 2er, S. 1225, 1843J? 

6 Pharmaceutical Journal, vol. vii. pp. 63 and 110, 1847. , 

7 Acad, dee Sciences, 8 Juia, 1846. 
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however, is denied by the Editor of the 'Pharmaceutical Journal (vol. vii. 

P- 115). 

ADMiNisTBflfinoN.—Nitrate of lead may be administered internally in doses 
of from gr. ^ to gr. j. twice or thrice daily in the form of pill or solution. 

Externally, a solution of from 10 grs. to 5j. of the salt in an ounce of 
distilled water is used. 

Nitrate of lead was introduced into the Edinburgh Pharmacopoeia as the 
beat salt for the preparation of iodide of lead (see ante, p. 742). 


128. PLUMBI ACETATES.—ACETATES OF LEAD. 

Five compounds of acetic acid and oxide of lead are known : of these one 
is the neutral acetate, and tile other four arc basic salts. 


Hexacetatc (crystallized) . 6PbO,A,3HO 

Trisacetate. 3PbO,A 

Diacetate . 2PbO,A 

Scsquiacetale. 8PbO,2A 

Neutral acetate (crystallized). PbO,A,3HO. 


Of these five acetates two only are employed in medicine, namely, the 
neutral acetate and the diacctatc. The hexacetatc is sometimes found in 
commercial white lead (see ante, p. 740). 


1. Plumb! Acetas.—Neutral Acetate of Lead. 

Formula PbO,A. Equivalent Weight 163. 

History. —Raymond Lully and Isaac Hollandus were acquainted with this 
salt'in the 113th century. It lias been known by several appellations, as 
sugar of lead (saccharum ueaturni), acetated ceruse (cerussa acetata), 
and superacetate of lead (jtlumhi superacetas). 

Preparation. —Though directions are given in the British Pharmacopoeias 
for its preparation, it is never made by the apothecary, but is procured from 
persons who manufacture it on a large scale. 

The London College orders of Oxide of Lead, rubbed to powder, lbiv. and 3ij.; Acetic 
Add; Distilled Water, each, Oiv. Mix the acid with the water, and add the oxide 
of lead to them, and, a gentjc heat being applied, dissolve it; then strain. Lastly, 
evaporate the liquor that crystals may form. 

The Edinburgh College uses of Pyroligneous Acid (D. 1034) Oij.; Distilled Water, Oj.; 
Litharge, 3xiv. 

The Dublin College employs of Carbonate of Lead, named Ceruse, any required quantity; 
Distilled Vinegar, ten times the weight of the Carbonate of Lead. 

In the above processes the protoxide of lead combines with acetic acid, and 
forms a definite compound. In the Dublin process carbonic acid is set free. 

Acetate of lead is sometimes, procured by partially immersing lead in pyro¬ 
ligneous or crude acetic acid. The metal attracts oxygen from the air, and 
the oxide thus formed unites with the acid. When leaden plates are exposed 
to the vapour of acetic acid in the air, they become incrusted with a mixture 
of subacetate and subcarbonate <?f lead. This being scraped off and dissolved 
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in acetic acid, yields the crystallized acetate by evaporation. A brown or 
impure sugar of lead, made by digesting litharge in rough pyroligneous acid, 
is manufactured expressly for the use of dyers (Brande). « 

Properties. —The crystals of this salt belong to the oblique prismatic 
system. According to Mitscherlich, they are isomorphous with acetate of 
baryta, and belong to the right prismatic system. Their 
taste is sweetish and astringent. In a dry and warm atmo¬ 
sphere they slightly effloresce, and are apt to be decomposed 
by the carbonic acid of the air, and thus to become partially 
insoluble. When heated, they fuse, give out their water of 
crystallization, and, at a higher temperature, are decomposed; 
yielding acetic acid, acetone, carbonic acid, inflammable 
gas, and water: the residuum is a pyrophoric mixture of 
lead and charcoal. Acetate of lead is soluble in both water 
and alcohol. The aqueous sdlution feebly reddens litmus, 
though it communicates a green colour to the juice of violets. 
“ A solution of the neutral acetate is partially decomposed 
by carbonic acid: a small quantity of carbonate of lead is precipitated, and a 
portion of acetic acid is set free, which protects the remaining solution from 
further change.” 1 

Character is lies .—When heated with sulphuric acid, the vapour of acetic 
acid is disengaged. Its solution is known to contain lead by the tests for 
this metal already mentioned (see ante, p. 726). If a small quantity of acetic 
acid be added to the solution, a current of carbonic acid occasions no pre¬ 
cipitate. The ordinary acetate of the shops throws down a scanty white pre¬ 
cipitate {carbonate of lead) with carbonic acid. When charred, it readily 
yields globules of metallic lead on the application of the blowpipe flame. 

Composition.— The neutral acetate has the following composition :— 


Crystal of Acetate 
of Lead. 


Atoms. 

Eg. Wt. 

Per Cent. 

Berzt-Uus. 

Oxide of Lead . 

. 1 . 

.... 112 . 

.... 58-95 . 

.... 58-71 

Acetic Acid . 

. 1 . 

.... 51 . 

.... 20-84 . 

.... 20 97 

"Water . 

. 3 . 

.... 2 T . 

.... 14-21 . 

.... 14-32 

Crystallized Acetate of Lead.. 

. 1 . 

.... 190 . 

.... 10000 . 

. 10000 


Purity. —It should be readily and completely soluble in water. Sulphuric 
acid, or sulphuretted hydrogen in excess, being added to the solution to throw 
down the lead, the supernatant liquor should be completely volatilized by heat r 
any fixed residue is impurity. 

Dissolved by distilled water. By carbonate of soda a white precipitate is thrown down 
from the solution, and by iodide of potassium a yellow one; by liydrosulphuric acid it is 
blackened. Sulphuric acid evolves acetic vapours. By heat it first fuses, and is after¬ 
wards reduced to metallic lead.—PA. L. 

Entirely soluble in distilled water acidulated with acetic acid: forty-eight grains t hus 
dissolved are not entirely precipitated by a solution of thirty grains of phosphate of 
soda.— PA. Ed. • 

Physiological Effects, a. On Vegetables .—Marcet found the solution 
of acetate of’lead injurious to plants; but Wiegmann declares it to be inert, 
and ascribes its inertness to the formation of an insoluble salt (carbonate) of 
lead by the carbonic acid of the roots of the plants. 


Dumas, Traite de Chim. t. v. Ill 
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0, On Animals. —Orfila 1 found that in large doses the acetate of lead 
acted on dogs as an irritant, and caused vomiting, pain, and death. When 
the action was dower, and absorption took place, an affection of the nervous 
system was observed, marked by difficult progression, and, in some cases, con¬ 
vulsive movements. The mucous membrane lining the alimentary canal was 
found whitened (owing to the chemical influence of the poison), and, where 
the action was more prolonged, reddened. Injected into the veins, or applied to 
wounds, it affects the nervous system. Schloepfer 2 produced colicapictonum, 
paralysis, and convulsions in dogs, by the repeated use of small doses. Dr. 
A. T. Thomson 3 gave successively, one, two, three, and six drachms to a dog 
without any ill effect. 

y. On Man .—Applied to ulcers, mucous membranes, or other secreting 
surfaces, it acts as a desiccant and astringent. It reacts chemically on the 
albumen of the secretions and of the living tissues, and forms therewith 
compounds which are for the 1 most part insoluble in water and acids. 4 5 Hence 
the difficulty with which this salt becomes absorbed. Some of its compounds 
with organic substances are, however, rendered soluble in water by acids (as 
the acetic, hydrochloric, and lactic). In large quantities, acetate of lead 
taken into the stomach acts as an irritant, and causes symptoms of inflamma¬ 
tion .of the stomach, viz. vomiting, burning in the gullet and stomach, and 
tenderness at the pit of the stomach; but these are usually accompanied 
with colica pictonum, and are not unfrequently followed by convulsions, 
coma, or local palsy.® Ten grains taken daily for seven days caused tightness 
of the breast, metallic taste, constriction of the throat, debility, sallow coun¬ 
tenance, slow respiration and circulation, turgid and tender gums, ptyalism, 
tightness and numbness in the fingers and toes, no nausea, pains of the 
stomach and abdomen, bowels confined. 6 The observations of Dr. A. T. 
Thomson and others (Van Swieten, 7 Reynolds, Latham, Laidlaw, Daniel!, 
Christison, &c.) have, however, shewn that injurious effects from the use of 
large doses are very rare. I have repeatedly given five grains three times a 
day for ten days, without inconvenience. This dose was taken for a fortnight. 8 
The blue line on the gums was then very distinct, and the patient com¬ 
plained of griping pains in the bowels. A young man, suffering with hae¬ 
moptysis, and under my e;ire in the London Hospital, took from July 21st to 
Aug. 27, 1842, 288 grs. of acetate of lead: at first in doses of 2 grs., then 
8 grs., thrice daily. The leaden line on the gums was by no means well 
marked ; at least I have seen it much better marked from a smaller quantity of 
lead. He experienced slight gripings. The hemoptysis was most distinctly 
relieved by it. He took the lead in'the form of pills in combination with opium. 


1 Toxicol. Gen. 

• Quoted by Dr. Christison, p. 507- 

3 Land. Med. Gaz. x. 691. 

4 Dr. C. G. Mitscherlich, Brit. Ann. of Med. i. 204. 

5 Christison, Treatise on Poisons, 3d edit. p. 512.—In n recent cpsc, an ounce of acetate of lead 
in solution caused, in n young girl, collapse and syncope, followed by vomiting and convulsions. 
Orlila detected lead in the urine (Pharm. Trans. No. vi. p. 119). 

c Laidlaw, Load. Med. Repos. N.j3. vi. 292. 

7 Commentaries, vol. x. p. 236, Eng. edit. Van Swieten says colic was induced by the use of a 
drachm of lead in an emulsion every day for ten days. , 

3 In the Joum. As Chim. Med. (t. vi. 21e Serie, p. 97) a ease is related of death from this salt. 
The patient, a boy of 15 ycajjf- of age, affected with a phthisical malady, took from a 1 gr. to grs. ii. 
four times a day, until he had token 130 gr£ without any ill cffoct. A month after he was seized 
with colic, which was followed by pdralysis and death. 
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Dr. Christison has given eighteen grains daily for eight or ten days without 
any unpleasant symptoms whatever, except once or twice slight colic. 

During its employment the gums should be frequently examined, in order 
that the earliest appearance of the blue line, before referred to, msy be 
detected. Whenever this salt gives rise to any obvious effects, they are, those 
of the plumbeous preparations in general, and which have been already de¬ 
scribed. Its medicinal action, therefore, is sedative and astringent. 

Uses. —Acetate of lead is administered internally to diminish the diameter 
of the capillary vessels, and lessen circulation, secretion, and exhalation. 

Tlius, we employ it in profuse discharges from the mucous membranes; 
as from the lungs, alimentary canal, and even the. urino-genital membrane. 
In the mild cholera, so common in this country towards the end of summer, 
I have found acetate of lead in combination with opium most efficacious where 
the chalk mixture failed. I have used this combination in a few casps of 
malignant cholera, and in one or two with apparent benefit. In colliquative 
diarrhoea and chronic dysentery it occasionally proves serviceable. 1 In 
phthisis it has been found beneficial, but only as a palliative; namely, to 
lessen the expectoration, check the night-sweats, or stop the harassing diar¬ 
rhoea. Dr. Latham 2 speaks most favourably of the use of sugar of lead and 
opium in checking purulent, or semi-purulent expectoration. 1 havp, re¬ 
peatedly seen it diminish expectoration, but 1 have generally found it fail in 
relieving the night-sweats, though I’ouquier supposed it to possess a specific, 
power of checking them: they are more frequently benefited by diluted sul¬ 
phuric acid. 

In sanguineous exhalations from the mucous membranes, as epistaxis, hae¬ 
moptysis, and hseraatemesis, and in uterine hemorrhage, it is employed with 
the view of diminishing the calibre of the bleeding vessels, and thereby of 
stopping the discharge: and experience has fully established its utility. 3 It 
may be employed in both the active and passive states of hemorrhage,. It is 
usually given in combination with opium. 

In bronchitis, with profuse secretion, it proves exceedingly valuable. 4 It 
has been employed also as a remedy for mercurial salivation. 5 It has been 
applied for this affection in the form of gargle by Somme. 6 Unless care Ire 
taken to wash the mouth carefully after its use, it is apt to blacken the teeth. 
On the same principles that we administer it to check excessive mucous dis¬ 
charges, it has been employed to lessen the secretion of pus in extensive 
abscesses attended with hectic fever. 

There are some other cases in which experience has shewn acetate of lead 
is occasionally serviceable, but in which we sfee no necessary connection 
between its obvious effects on the body and its remedial powers; as in 
epilepsy, chorea, intermittents, &c. 

As a topical remedy, we use acetate of lead as a sedative, astringent, and 
dessicant. An aqueous solution of it is applied to inflamed parts, or to 

1 See Dr. Burke, On the good, Effects of a Mixture of Acetate of Lead and Tincture oj Opium 

in the Dysentery which occurred in Dublin in 1825, in the Edinburgh Med. and Surg. Journal, 
vol. xxvi. p. 56. t 

2 Med. Trans, toll. Phys. v. 341. 

3 Reynolds, Trans, iff Coll. Phys. London, iii. 317; Bavics, Med. and Phys. Joum. Jan. 1808, 
p. 8; also, Mitchell, ibid. p. 69; anatatham, op. cit. 

4 Henderson, Land. Med. Gas. May 8, 1840. 

4 Daniel], Land. Med. Eepos. N.S. vi. 308. 

6 Archiv. Gen. de Mid. i. 483. 
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secreting surfaces, to diminish profuse discharges. Thus, we use it m 
phlegmonous infla.mmat .imi, in ophthalmia, in ulcers with profuse discharges, 
in gonorrhoea, and gleet. In the sloughing and ulceration of the cornea 
which attend purulent and pustular ophthalmia, its use should be prohibited, 
as it forms a white compound which is deposited on the ulcer, to which it 
adheres tenaciously, and in the healing becomes permanently and indelibly 
imbedded in the structure of the cornea. The appearance produced by this 
cause cannot be mistaken : its chalky impervious opacity distinguishes it from 
the pearly semi-transparent structure of even the densest opacity produced by 
common ulceration . 1 The white compound consists of oxide (acetate ?) of 
lead, animal matter, much carbonate of lead, traces of phosphate and chloride 
of the same metal . 2 

A solution of acetate of lead may be employed as a disinfectant instead of 
the nitrate (see ante, p. 745). 

Administration. —Acetate of lead may be administered internally in doses 
of one or two grains to eight or ten grains, repeated twice or thrice daily. 
I)r. A. T. Thomson advises its exhibition in diluted distilled vinegar, to 
prevent its change into carbonate, which renders it more apt to occasion colic. 
It is usually exhibited in the form of pill, frequently in combination with 
opium- Acetate of lead and opium react chemically on each other, and 
produce acetate of morphia and mcconatc, with a little sulphate of lead. 
Experience, however, has fully established the therapeutic value of the com¬ 
bination. Sulphuric acid (as in infusion of roses), sulphates (as of magnesia, 
and soda, and alum), phosphates and carbonates, should be prohibited. 
Sulphuric acid, the sulphates, and phosphates, render it inert: the carbonates 
facilitate the production of colica pictonum. Common (especially spring) 
water, which contains sulphates, carbonates, and chlorides, is incompatible 
with this salt. The liquor ammonia; acetatis is incompatible with it on 
account of the carbonic acid usually diffused through this solution. 

1. CERATUM PLIIMBI ACETATIS, L. ; Unguentum Plumbi Acetatis, 
E. D.; Unguentum Saturninum; Cerate of Sugar of Lead. (Acetate 
of Lead, powdered, 51 j.; White Wax, ^ij.; Olive Oil, fgviij. L. —Simple 
Ointment, Jxx.; Acetate of Lead, in fine powder, jj. E .—Ointment of 
White Wax, lbiss.; Acetate of Lead, §j. I). Mix.)—An excellent soothing 
application to irritable ulcers, painful excoriations, and blistered surfaces. 

2. PILIILA? PLIIMBI 0PIATA5, E.; Acetate of Lead and Opium Pills. 
(Acetate of Lead, six parts ; Opium, one part; Conserve of Red Roses, 
about one part. Beat them into a proper mass, which is to be divided into 
four-grain pills.—This pill may be made also with twice the quantity of 
opium).—Each pill contains three grains of acetate of lead, and half a grain 
of opium. I have before stated that, notwithstanding a mutual decomposition 
is effected between acetate of lead and opium, the resulting compound is a 
most efficacious one. The Edinburgh College, therefore, has done wisely in 
countenancing the combination, but the permission to, vary the strength of 
the pill is higlily objectionable. In haemoptysis, profuse secretion of bronchial 
mucus, obstinate diarrhoea) and dysentery, its effects are most valuable. 
Dose, one to three grains. 


1 Dr. Jacob, Dublin Hospital Reports, v.>869 ; also, Velpeau, Land. Med. Gas. Oct. 5, 1839. 
3 Dr. Apjohn, op. cit. p. 402. >• 
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2. Plumbi Diacetas .—Diacetate of Lead. 

Formula 2PbO,A. Equivalent Weight 275. 

History. —This compound was known to Basil Valentine in the fifteenth 
century.. It owes its reputation as a medicine principally to the praises 
bestowed on its solution by M. Goulard 1 in the latter end of the last century. 
He called it- extract of saturn (extraction saturni). It is frequently 
termed Goulard's extract. 

Preparation. —The following are the directions of the British Colleges for 
the preparation of the solution of diacetate of lead (liquor plumbi diacetatis, 
L.; plumbi diacetatis solutio, E.; plumbi subacelatis liquor, I).) 

The London College orders, of Acctato of Lead, lbij. and ^iij.; Oxide of Lead, rnbbed 
to txiwder, lbj. and jiv.; Water, Ovj. Boil them for half an hour, frequently stirring, 
and when the liquor is cold, add of distilled Water as much as may be sufficient to measure 
with it six pints; lastly, strain [the solution]. 

The Edinburgh College employs, of Acetate of Lead, Jvj. and 5yj. ; Litharge, in line 
powder, Jiv.; Water, Oiss. 

The acetate of lead combines with an additional equivalent of oxide of lead 
to form the diacetate. This process yields an uniform product. 

The Dublin. College employs, of Litharge, one part; Distilled Vinegar, twelve parts. 
BoD together in a glass vessel until eleven parts of the fluid remain ; then let the liquor 
rest, and when the impurities have subsided, let it be (iltercd. 

In this process the acetic acid unites with the oxide of load to form a sub- 
salt. This method of preparation is objectionable, since the strength of the 
solution depends on the strength of the vinegar, which is subject to variation. 

Properties. —It is a transparent and colourless liquid. Prepared according 
to the London Pharmacopoeia, its specific gravity is 1-260 : according to the 
Dublin Pharmacopoeia, it is 1-118. Its taste is sweet and astringent. By 
evaporation it yields crystals of the diacetatc of lead, which, according to Dr. 
Barker, are flat rhomboida! prisms with dihedral summits. 

Characteristics. —The presence of lead and acetic acid in this solution 
may be known by the tests before mentioned for acetate of lead. 

Prom the neutral acetate it is distinguished by the copious precipitate which 
it produces with carbonic acid, as well as with mucilage. Solution of the 
diacetate of lead forms a precipitate with most vegetable colouring matters. 

Composition. —This liquid is an aqueous solution of the diacetate of lead. 
The solid hydrated diacetate having a crystalline aspect has, according to Dr. 
Thomson,* the following composition:— 



Atoms. 

Eq. Wt. 

Per Cent. 

Oxide of Lead . 

2 . 

. 224 . 

. 01-37 

Acetic Acid . 

I . 

. 51 . 

. 13-97 

Water . 

10 . 

. 'JO . 

. 24-66 

Solid Hydrate#Di acetate of Lead. 

.. 1 . 

. 365 . 

. 100-00 


But, according to Schindler, the crystals dried at a*temperature under 122°, 


1 A Treatise on the Effects and various Preparations of Lead, particularly of the Extract of 
Saturn, for different Chirurgical Disorders , 2d edit. bond. 1770. * 

8 First Principles of Chemistry, vol. ii. p. 378. 
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P. consist of 2PbO,A,2HO; but dried at 158°, P. their composition is 
2 PbO,A,HO. 

Punmr.-*-When this compound has been prepared with common vinegar, 
it has a brown colour. The properties of the pharmacopoeia preparation are¬ 
as follows: — 

Its sp. gr. is 1-260. Its other properties are similar to those of the last preparation. 
—Ph. Lond. 

A copious precipitate is gradually formed when the breath is propelled through it by 
means of a tube.— Ph. Ed. 

Physiological Effects. —Its effects are analogous to the acetate. Its 
chemical action on the living tissues depends on its affinity for albumen and 
fibrine. In a solution of albumen it occasions a white precipitate, composed 
of albumen and diacctate of lead. According to Lassaigne, 1 the precipitate 
caused in an albuminous liguor by the trisacetate of'lead consists of albumen 
71*67, and trisacetate of lead 28 - 33. This precipitate is soluble in an 
excess of the solution of the trisacetate, as well as in concentrated solutions of 
several salts (as acetate and nitrate of potash), and of caustic ammonia. Dr. 
A. T. Thomson 2 asserts, from his experiments on animals, that the diacetate 
has more tendency to cause colic than the neutral acetate, because it is more 
readily converted into carbonate of lead. It is employed in medicine as a 
local astringent and sedative. Paralysis is said to have resulted from its 
external use. 

Uses. —It is employed, when diluted, to promote the resolution of external 
inflammation, to check profuse discharges from suppurating, ulcerated, and 
mucous surfaces, and to alleviate local pains. Thus it is applied to parts 
affected with either phlegmonous or erysipelatous inflammation, to wln'tlocs, 
to inflamed tendons, aponeuroses, or absorbent glands; in ophthalmia, to 
contusions, sprains, burns, wounds (whether incised or lacerated), to blistered 
surfaces, ulcers, abscesses, &c. 

It is said to hJre proved successful, when administered internally, in 
hydrophobia. 

The diacetate, as well as the acetate and nitrate, may be used for disinfect¬ 
ing purposes (see ante, p. 745). * 

Administration. —It is employed diluted with water, added to poultices, 
or mixed with fatty matters, and applied as an ointment. 

1. LIQUOR PLllMBI DIACETATIS DILUTUS.Z,, P Iambi Subacetatis Liquor 
compositus, D. (Solution of Diacetate of Lead, fjiss.; Distilled Water, Oj.; 
Proof Spirit, 5ij. M.)—This preparation is an imitation of the water of 
saturn, or vcc/eto-mineral water of Goulard. It is commonly termed, in 
the shops, goulard water . It should be transparent and colourless; but 
when prepared with common water it is more or less milky, owing to the 
formation of carbonate, sulphate, and chloride of lead. It.is also more or less 
turbid if it be made with distilled water which has been exposed to the air, and 
in consequence has absorbed carbonic acid. The §mall quantity of spirit 
employed can be of no service. - The quantity of the solution of diacetate of lead 
employed in making Goulard water is much too small; it should be, at least, 
three times, and in some cases I have used siy times as much. I have never 


bourn, de Chim.tMed. t. vi. 2c Sfcrie, p. 299. 
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seen ajiy ill effects from its use, though it is said to have become absorbed in 
some cases. The same objection applies to the use of this compound-as to 
%hat of the neutral acetate, in ulceration of the cornea (see ante, p. 750). 

Goulard water is used as a cooling, sedative, and astringent wash in the 
cases already enuriSferated for the Goulard’s extract. A poultice, composed of 
crumb of bread and Goulard water, is sometimes a very useful application 
to phlegmons, painful wounds, irritable ulcers, &c. &c. 

2. CERATIM PL11MRI CQMP0S1TUM, L.; Compound. Cerate of Lead. 
(Solution of Diacetate of Lead, fjiij.; Wax, jiv.; Olive Oil, Oss.; Camphor, 
jss. Mix the melted Wax with eight fluidounces of the Oil; then remove 
them from the fire, and, when first they begin to thicken, gradually add the 
solution of Diacetate of Lead, and stir them constantly with a spatula until 
they cool; lastly, with these mix the camphor dissolved in the rest of the oil).— 
Tliis is the cerate of eaturn of M. Goulard, and is commonly called 
Goulard's cerate. If made with yellow wax if becomes white in blotches 
owing to the decoloration of the wax. If it be made with white wax it is 
more liable to become rancid. Docs this depend on the spermaceti contained 
in the white wax of commerce ? It is employed as a dressing to wounds and 
ulcers, for the purpose of allaying irritation and appeasing pain. With the 
same views it is also applied to excoriated surfaces, burns, scalds, blistered 
surfaces, and irritable cutaneous affections. Opium is sometimes advan¬ 
tageously combined with it, 

3. CERATUM SAPOMS, L.; Soap Cerate .—This contains subacetate of 
lead. It lias been before described (see ante, p. 569). 


129. EMPLASTRUM PLUMBI.—PLASTER OF LEAH. 

History. —Tliis compound was known to the ancien|p: both Pliny 1 and 
Celsus 2 3 give a formula for a plaster used by the Roman surgeons, which is 
almost identical witli that for the officinal plaster of lead. It is commonly 
sold in the shops as diachylon or diachylum (from tiiu, thtouyh, and x 5 ^°r, 
juice). 

Preparation. —The following are the directions of the British Colleges 
for its preparation:— 

The London College orders of Oxide of Lead, rubbed to very fine powder, lbvj.; Olive 
Oil, Cong. j.; Water, Oij. Boil them together with a slow fire, constantly stirring, until 
the Oil and Oxide of Lead unite into the consistence of a»plastcr; but ii will be proper 
to add a little boiling water, if nearly the whole of that which was used in the beginning 
should be evaporated before the end of the boiling. 

The Edinburgh College orders of Litharge, in fine powder, tv .; Olive Oil, f^xij.; 
Water, fjii.j. Mix them; boil and stir constantly till the oil and litliarge unite, replacing 
the water if it evaporate too far. 

The process of the bublin College is similar to that of the London College. 

Olive Oil is a compound of oleine (oleale of glycerine) and margarine 
(margarate of glycerine). When subjected to heat with litharge and 
some water, the “oxide of lead combines with oleid and margaric acid, and 


1 Llisl. Nut. xixiv, 53. 

De Medicine, lib. v. cap. xil. 

3 c 


VOL. I. 
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sets free glycerine, which remains dissolved in the water. The mixture of 
oleate |nd margarate of lead constitutes emplastrum plumbi (see ante, p. 
564). The water employed in this process serves two purposes:—it 
moderates the heat and facilitates the union of the acids with the oxide 
of lead. 

Products. 

tjs. Solution of Glycerine. 


' Oleate of Lead..... Emplasf. 
Margarate of Lead/ Plumbi. 

Propertius. —It is met with in the shops in cylindrical rolls, of a greyish 
or yellowish-white colour, brittle when cold, but softening and ultimately 
fusing by heat. It is insoluble in water, and nearly so in alcohol. It has 
no taste, but a slight though peculiar odour. 

Characteristics. —When heated it fuses, then decomposes, gives out in¬ 
flammable gas, and leaves a carbonaceous residue, which, when heated in a 
close vessel, yields globules of lead. Ether dissolves oleate but not margarate 
of lead. 

Composition. —Lead plaster consists of oxide of lead, oleic acid, and 
margaric acid. The proportions have not been precisely ascertained. The 
two compounds which oleic and margaric acids form with oxide of lead are 
probably basic salts. 

Effects and Uses. —This plaster is employed in surgery, on account of 
its adhesiveness and the mildness of its local action ; for it rarely excites irri¬ 
tation. It is used to keep the edges of wounds together in persons with 
delicate skins. Spread on calico it forms a good strapping for giving sup¬ 
port and causing pressure in ulcers of the leg,—a most successful mode of 
treating them, and for which we are indebted to Mr. Baynton. 

In pharmacy it serves as a basis for various other plasters. 

1. EMPLASTRUM RESILE, L. ; Emplastrum liesinosum, E .; Emplas¬ 
trum Lilhargyri cum Ilesind, D.; Resin Plaster. (Itesin, lbss. [Bj. I?.] 
Lead Plaster, ibiij. [Bv. E. ; lbiijss. It.] To the plaster of lead, melted with 
a slow fire, add the Resin, powdered, and mix.).—This is the common ad¬ 
hesive plaster (emp/astrum adhtesivum), and is kept in the shops ready 
spread. It is employed to retain the lips of wounds in contact, as in cuts, 
surgical operations, Xc. It is more adhesive than lead plaster, but at the 
same time somewhat more irritating, and it occasionally causes excoriation. It 
is employed as a strapping for dressing ulcers on Bayntou's principles. 

2. EMPLASTRUM SAPONIS, L. E. 1).; Soap Plaster. This contains 
lead plaster (see ante, p. 570). 

3. UNGUENTUM PLUMBI C0MP0SIT11M, L.; Compound Oin tment of Lead. 
(Prepared Chalk, jviij.; Distilled Vinegar, fBvj. ; Plaster of Lead, Ibiij.; 
Olive Oil, Qj. Mix the ehaik with the vinegar; and, when the effervescence 
has ceased, add gradually the solution to the plaster and oil melted with a 
slow fire, and stir constantly until they are cooled).—By the action of the 
acetic acid on the chalk, aif acetate of lime is procured, and carbonic acid 


MATERIALS. 

Water. 


Hive Oil. 




„ ., __ , r Oxide of Lead . 
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evolved, and the acetate of lime ia then mixed with lead plaster and oil. This 
compound is an imitation of Kirkland’s neutral cerate, which is uspd as a 
dressing to indolent ulcers. It is employed by Mr. Higginbottom, 1 under 
the name of neutral ointment, as a defence for ulcers after the application 
of nitrate of silver. 


130. Plumbi Saccharas.—Saccharate of Lead. 

Formula PbO,8an. Equivalent Weight 20S. 

By the action of nitric acid on sugar, an acid has been obtained which is known by the 
various names of oxalhydric, hydro-oxalic, and saccharic acid. The formula for the 
anhydrous acid, according to the analysis of Heintz, 2 is C 6 Il'0 7 =Sac. Thaulow had 
previously given, for the hydrated acid, the formula C E H 6 0" + 5H0. 

Saccharate of lead was first used in medicine by Ur. S.fElliott Hoskins. 3 4 This salt is 
best obtained by saturating an aqueous solution of saccharic acid with fresldy precipitated 
and moist carbonate of lead, added in small successive portions: the first generally 
dissolve, but afterwards the saccharate falls in proportion as saturation ensues, in the 
form of a white powder, very sparingly soluble in boiling water. 

Saccharic aria exerts no greater action on phosphatic concretions than malic acid; and 
saccharate of lead is inert,; but the acid saccharate of lead is an active dccomponent of 
phosphatic calculi, though mild in its action on the living (issues. 

Dr. Hoskins prepared, what he calls nitro-saccharate of lead, by dissolving a portion of 
pulverized saccharate of lead in a sufficient quantity of cold dilute nitric acid (one acid to 
nineteen water). The solution was filtered and gradually evaporated, by which amber- 
coloured crystals in the form of regular hexagonal plates or prisms were obtained. These 
he calls the nitro-saccharate of lead. 

A solution of nitro-saccharate of lead was prepared by moistening one grain of nitro- 
saccharate of lead with five drops of pure saccharic acid, and dissolving in a fluidouncc of dis¬ 
tilled water. The solution was bland without any astringeney, though it possessed a slight 
acid reaction. It acted rapidly on phosphatic calculi; but was so mild in its influence on 
the urethral and conjunctival membranes as to be tolerated with perfect impunity. 
Injected into the bladder of sheep daily for several weeks, it excited no untoward symptoms. 
It was thrown daily, or every second day, into the bladder of an old gentleman who had 
long snil'ercd from vesical affection, accompanied with alkaline urine, phosphatic sediment, 
ana copious formation of ropy mucus. It was retained in the bladder for fifty minutes. 
The patient was much benefited by the practice. 

In two cases in which calculi existed in the bladder it was injected without any in¬ 
jurious effect, and in one of the cases with positive comfort. 

These experiments show that the solution, which possesses active decomposing powers 
on phosphatic calculi out of the body, is neither irritating nor injurious when introduced 
under proper restrictions into the bladder. Farther experiments, however, demonstrative 
of its therapeutic value, are required. 


131. Plnmbi Tannas.—Tannate of Lead. 

Plumbum scytodepsicum.* —Pure tannate of lead is obtained by adding tannic acid to a 
solution of acetate of lead: the precipitate is to be collected on a filter, and dried. 

Tannate of lead has been rdfeowmended by Autenricth* in cases of paratrimma decuhitum, 
or bed sores. 


1 Essay on the Use of Nitrate of Silver, 2d edit. p. 119. 

-’ Chirm. Gas. vol. ii. p. 255, 1844; also, Braude's Manual of Chemistry, vol. ii. p. 1316, 1848. 

3 Philosophical Transactions for 18 p. 7- 

* Seylodepsicus , cKtirotviiiuos, belonging to curriers ; from wicutos, % hide, especially a tanned 
hide,, and S tipu, to make supple : acidum scytodepsicum,shame acid. 

4 Journ. he Chimie Med. Mars 18<y; British Annals of MedWme, fuse 2, 1837. 
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The cataplatma ad decubitnm, Ph. Bomss., or the unguentum ad deevbitum Antenriethi, 
is thus prepared:—Boil |ij. of bruised oak bark in a sufficient quantity of common 
water to yield ^viij. of decoction. To the strained decoction add 3 ij. of the solution of 
diacetate of lead. The precipitate collected by a filter, weighs about, throe ounces. Add 
to it while moist, ^ij. of rectified spirit. It is to be used while moist, and of the consis¬ 
tence of a thick liniment. 

In sloughing bed sores Dr. Tott 1 used with success an ointment (mguentnm plnmhi. 
tnnnatis) composed of two drachms of the dried tannatc of lead, and one ounce of rose 
ointment. 

C. Simon employed the tannate cither as ointment or as a dusting powder in chronic 
ulcers of the feet; and Fontaneln used an ointment composed of one part tannatc and two 
parts rose ointment in white swelliug. 2 

Order XXYII. IRON AND ITS COMPOUNDS. 

132. FERRUM.—IRON. 

Symbol Fc. Equivalent Weight 28. 

History. —This metal, called by the nlcliymists Marx, $, was known in 
the most ancient times. Moses, 3 who frequently mentions it, represents it as 
being known to the antediluvian patriarchs. It was employed medicinally at 
a very early period, namely, above 3200 years ago. Indeed, it appears to 
have been the first mineral used internally; and a curious anecdote is given 
of its introduction into medicine. Melampus (a shepherd supposed to possess 
supernatural powers) being applied to by Iphicles, son of I’hilacus, for a 
remedy against impotence, slaughtered two bulls, the intestines of which lie 
cut to pieces, in order to attract birds to an augury. Among the animals 
which came to the feast was a vulture, from whom Melampus pretended to 
learn that his patient, when a boy, had stuck a knife, wet with the blood of 
some rams, into a consecrated ehesnut tree, and that the bark had subse¬ 
quently enveloped it. The vulture also indicated the remedy, namely, to 
procure the knife, scrape off the rust, and drink it in wine, for the space of 
ten days, by which time Iphicles would be lusty, and capable of begetting 
cliildren. The advice thus given by Melampus is said to have been followed 
by the young prince with the most perfect success ! 4 

Natural History. —Iron is met with in both kingdoms of nature. 

a. In the Inorganized Kingdom. —Few minerals are free from iron. It, is found in 
the metallic; state ( native iron, meteoric and terrestrial), iu combination with oxygen 
( hematite, micaceous- iron, broym iron done, and magnetic iron ore), with sulphur (iron 
pyrites, and magnetic pyrites), with chlorine (in the mineral called pyrosmalite ), and wit h 
oxygen and an acid (carbonate, phosphate, sulphite, arseniate, tungstate, tantalate, tantalite, 
titaniale, chromite, oxalate, and silicate). It is the colouring principle of many minerals. 
Its existence in mineral waters has been already noticed (sec ante, p. 296). 

/3. In the Organised Kingdom. —It occurs in the ashes of most plants, and in the 
blood and some other parts of animals. 

Extraction. — -ifn Sweden, iron is extracted from magnetic iron ore 
(Fe0,Ee 2 0 3 ) and,' micaceous iron (Ee 2 Q 3 ) ; in England, principally from 
clay iron ore (an impure*carbonate of iron, PeO,C0 2 ). 


1 Uierbach, Die nenesteu Entdeckungen in der Mai. Med. Bd. ii. S. 1227, 1843. 

* Ibid. Bd. ii./S. 1,228 and 1229. 

3 Genesis, iv, 22; Deuteronomy, W. 20, viii. 9. 

4 Le Cllerc, Ilist. de la Kedeeine. 
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Clay iron ore (technicaUy called mine) is roasted on large heaps of coal, 
by which it loses carbonic acid, water, and sulphur. It is then smelted with 
a flux (in South Wales this is limestone; in the forest of Dean, clay) and 
coke. The flux and the earthy particles of the ore run down into a slag 
(chiefly composed of silica in combination with lime, alumina, magnesia, and 
the protoxides of manganese and iron). The carbonate of iron is deprived of 
its oxygen by the carbon of the coke, and the iron, in combination with carbon, 
is melted and run into moulds, where it cools and forms sow-metal, pig-metal, 
or pig-iron, ,or cast iron {ferntni/mum). * 

Cast iron is an impure carburet or subcarburet of iron, which may be 
represented by the formula Fe 4 C. Besides this snbearburet of iron, it contains 
usually silicon, phosphorus, and manganese. There are three kinds of cast 
iron, viz. black, grey or mottled, and white. 

To deprive iron of the substances with which it is combined in cast iron, 
the latter is successively submitted to the processes of refining, puddling, 
and welding, by which it is converted into wrought iron (ferrum cusum). 
The essential objects of these processes are to burn off the carbon of the cast 
iron and to oxidize the silicon, by which silicic acid is formed: this unites 
with oxide of iron. 1 

Properties. —The primary form of the crystals of native iron is the regular 
octohedron. Pure iron has a wliitish-grey colour, or, according to Berzelius, 
is almost silver-white. When polished, it has much brilliancy : its taste is 
peculiar and styptic; when rubbed, it becomes odorous. Its ductility and 
tenacity are great, its malleability comparatively small. Its sp. gr. is 7’788, 
but diminishes by rolling or drawing. * 

Iron is magnetic (sec ante, p. 57). Pure iron, commonly called soft iron, 
when subject to the influence of a magnet, becomes magnetic and capable of 
attracting another piece of iron; but immediately the influence of the magnet 
is withdrawn, it loses its magnetic property. The carburets of iron, as steel 
and east iron, retain, on the other hand, their magnetic properties under, the 
same circumstances, and become permanent magnets. When heated to 
redness, iron ceases to be magnetic. 

When iron is exposed to moist air, it becomes covered by a coating of 
hydrated oxide of iron, called rust of iron. When a spot of this is formed, 
the metal is opidly oxidated, because there are formed the elements of a voltaic 
pile, of which the rust is the negative pole, and the metallic iron the positive 
pole. The oxidation is accelerated by the presence of carbonic acid in the 
air. Bust usually contains ammonia. When iron is coated with zinc to 
preserve it from rusting, it is said to be galoanizM. Iron and zinc are two 
elements of a voltaic pile, of which the iron is negative to the zinc. 

Considered with respect to its action on acids, iron is said to be either 
active or passive. In general, nitric acid, of sp. gr. 1'35, acts powerfully on 
iron, and forms a solution of the nitrate of iron. Iron which undergoes this 
change is said to be aclivg. But various circumstances (such as immersing 
the metal in fuming nitric acid, &c. &c.) are capable of throwing the iron 
into a passive condition, in which it resists the action of acids. 

It requires a Very intense heat (=3300°, F., accbrding to Daniel!) to fuse 
it, and in the softened state, pluvious to melting, it is capable of being welded. 

1 Fur further details respecting the manufacture of iron, see the artiefc Manufacture of Iron, iu 
the Library of Useful Knowledge; also. Treatise on Iroitand Steel, in ardners Cydopadia; and 
liraude’s Manual of Chemistry. 
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Characteristics. —Iron readily dissolves in diluted sulphuric acid, with 
the evolution of hydrogen gas. Fc 4- H0,S0 3 =FeO,S0 3 +H. 

The solution of protosulphate of iron readily attracts oxygen from the air, 
by which a portion of protoxide (FeO) is converted into sesquioxide of iron 
(Fe 2 0 3 ). Hydrosulphuret of ammonia (NH 3 ,2HS) occasions a black pre¬ 
cipitate (FeS) when added to the solution. Caustic potash or ammonia pro¬ 
duces a whitish precipitate (FeO,HO), which becomes greenish, and ultimately, 
by exposure to the air, reddish-brown (Fe 2 () 3 ,3HO). Ferrocyanide of 
potassium causes a white, or bluish-white precipitate, which, by exposure to the 
air, ultimately becomes blue. Ferridcyanide of potassium occasions a dark 
blue precipitate, called Turnbull’s blue. Binoxide of nitrogen communicates 
a greenish-brown colour to a solution of protosulphatc of iron (see ante, p. 408). 

By boiling the solution of the protosulphate with a little nitric acid, we 
obtain in solution persulphate of iron. This yields, with ferrocyanide of potas¬ 
sium, a blue precipitate ^Prussian blue); with ferridcyanide of potassium, 
a deep green solution, but no precipitate; with sulphocyanide of potassium, a 
red colour, owing to the formation of a soluble persulpliocyanide of iron 
(2Fc,3CyS 2 ); with meconic acid, a red coloured liquid (Fe 2 0 3 ,Mec ); with 
gallic or tamiic acid, a purple or bluish-black precipitate; with succinate of 
amfnonia, a light brown precipitate (Fe 2 0 3 ,2fSuc) j with benzoate of ammonia 
a yellowish-brown precipitate (Fe 2 0 3 ,;3Bz). 

Physiological Effects, a. o t Metallic iron—Iron is probably inert, 
or only acts mechanically (sec ante, p. 189), so long as it retains its metallic 
form; but it.readily oxidizes in the alimentary canal, and thereby acquires 
medicinal power (see ante, p. 191). As acids promote this chemical change, 
acid wines and fruits assist in rendering the metal active, while alkalies and 
their carbonates have an opposite effect. The oxidizement of .the iron is 
attended with the evolution of hydrogen gas, which gifes rise to unpleasant 
(.■notations. If sulphur be taken along with iron, hydrosulphuric acid is 
developed. Like the ferruginous preparations generally, the internal employ¬ 
ment of iron causes blackening of the stools, owing to the formation of the 
hydrated sulphuret of iron (see ante, p. 189). The nature of the effects 
produced by oxide of iron formed in the alimentary canal will be best examined 
hereafter under the head of ferruginous preparations. I may, however, 
remark here, that it is one of the few metals which by oxidizement is not 
rendered more or less poisonous. 

/3. of tne Ferruginous Compounds, aa. On Vegetables. —Most of the 
compounds of iron do not-appear to be hurtful to plants; at least, this is the 
case with the oxides. 1 The sulphate, however, is injurious to vegetation. 

j8/3. On Animals. —The effects of the ferruginous compounds on animals 
generally are similar to those on man. It is stated that in animals to whom 
iron has been given for a considerable time, the spleen has been found 
smaller, harder, and denser (see ante , p. .193). The liver is also said to have 
been affected in a similar manner, though in a sonfewhat slighter degree. 

yy. On Man. —The local effects of the sulphate, nitrate, and sesquichloride 
of iron are those of caustics and irritants, and these preparations accordingly 
rank amongst poisons. 

Most of the ferruginous preparations are astringent; -that is, they constringe 
V.De•Candolle, P/iys. Vaj. 1837. 
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the parts with which they are in contact, and thereby diminish secretions and 
check sanguineous discharges. Thus, when swallowed, they repress the 
secretions and exhalation of the gastro-intestinal membrane, and thereby render 
the alvine evacuations more solid, and even occasion costiveness. The sulphate, 
nitrate, and sesquichloride of iron, are the most powerful of the ferruginous 
astringents. Administered in large quantities, or when the alimentary canal 
is in an irritable condition, all the compounds of iron are liable to excite 
heat, weight, and uneasiness at. the praecordia, nausea, and even vomiting, 
and sometimes purging. The oxides and the carbonate of iron arc very mild 
topical agents. 

Before the chalybcates can produce constitutional effects they must become 
absorbed. Under their use the blood frequently acquires a more scarlet 
colour, owing to an increase in the number of its colouring particles. Tiede- 
mann and Ginelin 1 have detected it in the serum of the blood of the portal 
and mesenteric veins of horses and dogs, to wlfom they administered either 
the sulphate or chloride. Occasionally, too, iron has been found in the 
urine. Moreover, Menglnui 2 asserts, that the quantity of iron in the blood 
of dogs may be increased by feeding them on substances mixed with this 
metal. Lastly, iron has been detected in the milk of animals to whom the 
oxide had been administered. 3 I . 

The remote constitutional effects of chalybcates have been already described 
(see ante, pp. 189-191). These preparations .1 have ventured to call 
luematinies, on account of their influence in augmenting the amount of 
haanatin in the blood. 

Unlike the-antispasmodic spanaemies (arsenic, silver, copper, bismuth, and 
zinc) before noticed (see ante, p. 185), as well as lead and mercury, the 
chalybcates do not excite cramps, convulsions, paralysis, or narcotism, when 
administered in largp doses or for a long period. 

Uses. —The general indications and contra-indications for the use of 
chalybeates, as well as a notice of the principal maladies in which they* are 
employed, have been already given (see ante, pp. 191-191). 

\. FERR1 F1LUM, Ph. Edin.; Ferri Fila, Ph. 1).; Iron Wire.—! This is 
used for pharmaceutical purposes only ; as for the preparation of iodide of 
iron, sulphate of iron, rust of iron, and tartarized iron. 

2. FERRI RIMENTA, I’h. Loud.; Ferri Limatura, Ph. Edinb.; Ferri 
Hcohs, Ph. Dub.; Iron Filinr/s. —These are generally procured from the 
workshop of the smith, and are usually impure, being mixed with the filings 
of other metals, &c. The magnet is commonly* employed to separate the 
ferruginous from other particles, but it does this imperfectly, as various impu¬ 
rities cling to the iron particles. The only way to procure them pure is by 
filing a piece of pure iron with a clean file. 

Iron filings are employed in pharmacy for the preparation of mlphuret of 
iron, sulphate of iron, and iodide of iron. 

In medicine they have been administered as an antidote in poisoning by the 

1 Vert. lib. d. Tpege attf welch. Subst. uns d. Hagen u. DarmS. 

2 Menghini, De Ferrearum particularum program ad sanguinem , in the Comment. Acad. Bthion. 

t. ii. pt. iii. p. 475. (A notice of these is given by iiaylo in his Ilib/iotheque de Tkerapeutiqne, 
t. iv. Paris, 1837). • 

3 ChcvaUier and O. Henry Jouni. de Chim. Med. so*. 2e, tome v. p. 200, 1839. 
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soluble salts of copper and mercury (see ante, p. 161). The iron reduces 
them to the metallic state. The following formula explains the action of iron 
on a solution of sulphate of copper:—CuO,S0 3 +Ee==Cu+FeO,S0 3 . 

Iron filings are accounted anthelmintic, especially for the small thread 
worm (see ante, p. 229). They have been used also as an astringent appli¬ 
cation, to repress fetid secretion of the feet. They have likewise been 
employed to produce the constitutional effects of the chalybeates; but for 
this purpose they are inferior to most of the ferruginous compounds (see ante, 
P- 191). 

The dose of iron filings is from ten to thirty grains, given in the form of 
an electuary made with treacle, honey, or soma»other thick substance. 


133. FERRI OXYHUM NIGRUM.—BLACK OXIDE OF 

IRON. 

Formula Fb^O 4 ■= FeOJtVO 3 . Equivalent Weight 116. 

Histoby. —It was first employed as a medicine by Lemery in 1735. It is 
the martial, ethiops [adhiops martialis ) of some writers, and the oxydum 
ferroso-ferricum of Berzelius. It is sometimes termed the magnetic oxide 
of iron ; and sometimes the deutoxide of iron. 

Natural History. —It occurs in the mineral kingdom under the name of 
magnetic iron ore, the massive form of which is called native loadstone. 
It is found in Cornwall, Devonshire, Sweden, &c. 

Pbefaration. —Directions for its preparation are given by both the Edin¬ 
burgh and Dublin Colleges. 

1. The Edinburgh College orders it to be prepared as follows :— 

Take of Sulphate of Iron, Jvj.; Sulphuric Acid (commercial) f5ij- and f9ij.; Pure 
Nitric Acid, f Jiv.; Stronger Aqua Ammonia:, f Jivss.; Boiling Water, Oiij. Dissolve 
half the sulphate in half tlie boiling water, and add the sulphuric acid; boil; add the 
nitric acid by degrees, boiling the liquid after each addition briskly for a few minutes. 
Dissolve the rest of the sulphate in the rest of the boiling water; mix thoroughly the two 
solutions; and immediately add the ammonia in a full stream, stirring the mixture at the 
same time briskly. Collect the black powder on a calico-filter; wash it with water till 
the water is scarcely precipitated by solution of nitrate of baryta; and dry it at a tem¬ 
perature not exceeding 180°. 

The object of the first part of this process is to convert the sulphate of the 
protoxide of iron into the sulphate of the sesquioxide. This is effected by 
adding nitric acid to the boiling solution. The acid gives oxygen to the 
protoxide, wliile binoxide of nitrogen gas escapes. The additional quantity 
of sulphuric acid is required to enable the salt to preserve its neutrality, and 
prevent the deposition of a basic sulphate of the sesquioxide. If, however, 
the sulphate of iron directed to be used be a pure protosulphate, the addi¬ 
tional quantity of sulphuric acid ordered by the Edinburgh College is not 
sufficient for the purpose. On the addition of ammonia to the mixed 
solution of the protosulphate and sesquisulphate of iron, a compound of the 
hydrated protoxide and sfisquioxide of iron is precipitated. " This is to be 
washed with water until all traces of sulphurig acid are got rid of. When 
dried at 180° it constitutes the ferri oxidum nigrum of the Edinburgh 
Pharmacopoeia. 
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2. The Dublin College directs it to be prepared from the scales of oxide of 
iron ( ferri oxydi squama•) as follows:— 

Let, the scales of Oxide of Iron which are to be found at the smiths’ anvils, be washed 
with water; and when dried, let them be detached from impurities by application of a 
magnet. Then let tlfem bo reduced to powder, of which let the most subtile parts be 
detached, according to the mode directed for the preparation of chalk. 

Scales of iron are a mixture or combination of protoxide and sesquioxide; 
but they are not uniform in constitution. The process of the Dublin Pharma¬ 
copoeia has the advantage of cheapness. 

There are several other methods of procuring this compound. In the Paris 
Codex it is directed to be prepared by covering iron with water and exposing 
the. mixture to the air: then, by elutriation, separating the black powder. 

Properties. — Magnetic iron ore, Ee0,Ee 2 0 3 , occurs earthy, compact, 
lamelliform, and crystallized in the form of the regular octahedron. 

Scales of oxide of iron ( ferri oxydi squantte, ,Ph. Dub.) vary somewhat 
in their properties and composition. The inner scales, GFe(),Ee 2 0 3 , are 
blackish grey, porous, and brittle. The outer scales, 4Ee0,Fe 2 0 3 , arc 
redder. 

Hydrated black oxide of iron {ferri oxydum nigrum, Ph. Ed.) contains 
about seven per cent, of water. It is a greyish-black powder, with a vqjvety 
appearance, and is strongly magnetic. It dissolves in hydrocldoric acid 
without effervescence. According to the Edinburgh Pharmacopoeia its 
properties are as follows :— 

“ Dark grayish-black: strongly attracted by the magnet: heat expels water from it: 
muriatic acid dissolves it entirely; and ammonia precipitates a black powder from this 
solution.” — Ed. 

Composition. — Magnetic iron ore has the following composition:— 


Atoms. 


Iron. 3 

Oxygen. 4 


Magnetic Iron Ore.. 1 .. 


Eg. Wt. Per Cent. Fuchs. 
. 84 .... 72-414 .... 71*91 

.>32 .... 27-586.... 28 09 


. 116 .... 100-000 .... 100-00/ 


Atoms. Eg. Wt. Fuchs. 

Protoxide_ 1_ 36_ 30 88 

Sesquioxide.. 1 _ 80_ 68-40 

. 1 .... 116 .... 99*28 


Scales of oxide of iron, according to Mosauder, have the following 
composition:— 

Outer Layer. Inner Layer. 

X -*-s .-^ 

Atoms. Eg. Wt, Atoms. Eq. Wt. 

Protoxide of Iron. 4. 144. 6. 216 

Sesquioxide of Iron. 1. 80. 1. 80 

Scales of Iron. 1 . 224 1 296 

Hydrated black oxide of iron {ferri oxydum nigrum, Ph. Ed.), called 
by Wohler 1 cethiops martialis hydratum, has the following composition :— 


Atomt. Eq. Wt. Per Ct. 


Iron. 3 .... 84 .... 67-2 

Oxygen. 4 .... 32_ 25 6 

Water. 1 ....' 9 .... 7‘2 


Hydrated Black Oxide of Iron 1 .... 125 .... lOO'O 


Atom. Eg. Wt, Per Ct. 

Protoxide of Iron ... 1_ 36_ 28'» 

Ses>c|iiioxide of Iron.. 1 .... 80.... 64-0 

Water. 1_ 9_ 7'2 

. 1 .... 125 .... 100-0 


Purity. —Black oxide of iron should be readily soluble in hydrochloric 
acid, without effervescence; b^ which the absence of metallic iron is shown. 

1 Ann. d. Charm. lid. xx. S. 50 {Jahrbmh £ 1‘harmacic, iJk xxxvii. 1S37). 
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Physiological Effects and Uses. —These are similar to those of the 
chalybeates in general, and which have been already described. It does not 
produce local irritation. It is a more valuable preparation than the sesqui¬ 
oxide, in consequence of being more readily soluble in the fluids of the 
stomach. 

Administration. —Dose from grs. v. to 9j. or more, twice or thrice daily. 


134. FERRI SESQUIOXYDUM.—SESQUIOXJDE OF IRON. 

Formula I’e'-’O 3 . Equivalent Weight 80. 

History. —Gcbcr 1 was acquainted with this substance, which he calls 
crocus mart in. It was probably known long before his time. It is the rod 
oxide of iron (ferri oxgdtbn rut)ram), or peroxide of iron, of some writers. 

Natural History. —It is found native in the crystallized state ( specular 
iron, micaceous iron, or iron glance) and in globular and stalactitic masses 
(red hamatile) : the finest specimens of the first occur in the Isle of Elba; 
the second is found near Ulverstone, in Lancashire, and in Saxony. Red 
ochre is sesquioxide of iron in a soft and earthy form. Reddle, or red 
chalk, is an argillaceous substance, which owes its colour to sesquioxide 
of iron. 

Hydrated sesquioxide of iron is also found native, and will be noticed 
subsequently. 

Preparation. —There are several modes of preparing this compound :— 

1. By precipitation from Sulphate of Iron. 

The London College orders of Sulphate of Iron, lbiv.; Carbonate of Soda, lbiv. and Jij; 
Water, boiling, Cong. vj. Dissolve the Sulphate of Iron and Carbonate of Soda, sepa¬ 
rately, iu three gallons of Water; then mix the liquors together, and sei, them by, that 
the powder may subside. Lastly, the supernatant liquor being poured off, wash what is 
precipitated with water, and dry it. 

'flic Edinburgh College employs of Sulphate of Iron, Jiv.; Carbonate of Soda, 3 V.; 
Boiling Water, Oss.; Cold Water, Oiijss. Dissolve the sulphate in the boiling water, 
add the cold water, and then the carbonate of soda, previously dissolved in about thrice 
its weight of water. Collect tlic precipitate on a calico filter; wash it with water till the 
water is but little affected with solution of nitrate of baryta, and dry it in the hot-air 
press, or over the vapour hath. 

The Dublin College orders it [Ferri Carbotws, D.] to be prepared with twenty-five parts 
of sulphate of iron, twenty-six parts of carbonate of soda, and eight hundred parts of water. 

lit this process one equivalent of sulphate of iron is decomposed by one 
equivalent of carbonate of soda; and the products of their mutual reaction 
are one equivalent of carbonate of the protoxide of iron, which is precipitated, 
and one equivalent of sulphate of soda, which remains in solution. FeO, 
SO 3 + NaO,C0 2 =FeO,CO 2 +N aO,S0 3 . 


Materials. Composition. c Products. 

1 eq. Carbonate Soda 53 { \ £ ^;; 31-—-^ . eq. Sulphate of So". .... 71 

leq. Sulphate Iron.. 76 {\ Q^deV/Iron.'. '. 36- . 1 eq. Carbonate of Iron ... 58 

129 129 I 129 


Invention of Verity, p. 280. 
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By exposure to the air during the washing and drying, the carbonate of 
the protoxide of iron is decomposed, the oxygen of the air combines with the 
protoxide, and thereby converts it into sesquioxide, while carbonic acid is 
disengaged. 2 (Fe0,C0 2 ) + 0=l'e 2 0 3 + CO 2 . 

When prepared according to the above directions, its colour is reddish 
chocolate brown, and it usually contains a small portion of undecomposed 
carbonate of the protoxide of iron. Manufacturers, however, usually calcine 
it in an iron pot, by which it acquires a brownish-red colour and is more 
saleable. 

Sesquioxide of iron, as thus procured, is frequently termed carbonate or 
subcarbonate of iron {ferri carbon as, D.), or precipitated carbonate of 
iron {ferri carbonas prcecipitatus). 

2. By calcining Sulphate of Iron. 

The Dublin College orders it [ Ferri Oxydum Rub-rum, U.] to be prepared as follows:— 
Let sulphate of iron be exposed to beat until the water of crystallization shall be expelled; 
then, with a strong lire, let it be roasted so long as acid vajiour rises. Let the red oxide 
he washed until the washings, when examined by litmus, shall appear free from acid. 
Lastly, let it be dried on bibulous paper. 

In this process the water and sulphuric acid of the crystallized sulphate of 
iron are evolved. The iron is peroxidized at the expense of a portion of* the 
sulphuric acid, while some sulphurous acid is developed. 

Sesquioxide of iron, prepared by this process, is known in commerce as 
colcothar, caput mortuum nitrioli, trip, brown-red , rouge, and crocus. The 
scarlet parts are called rouge; the red, purple, or whitish parts, which have 
been exposed to the strongest heat, are termed crocus. Purple brown is the 
name given to the sesquioxide which has been exposed to an intense while heat. 
Venetian red is essentially sesquioxide of iron obtained by calcining sulphate 
of iron. It is, however, usually adulterated (with reddle '!) to suit the prices 
of the market. The powder sold in the shops as bole armeniack is a mixture 
of pipe clay and Venetian red (see ante, p. 621). 

3. From Rust of Iron. 

The Dublin College orders ltust of Iron (Jtubigo Ferri, D.) io be. thus prepared:—Take 
of iron wire any required quantity. Moisten it with water, and expose it to the air until 
it is corroded into rust. Then let it be rubbed in an iron mortar; and, by (lie allusion 
of water, let tlie most subtile powder be washed off and dried. 

It is directed to be prepared from iron wire on account of its purity. Bust 
of iron is usually reduced to an impalpable powder by levigation and elutriation, 
and is then made up into small conical loaves lik# prepared chalk {prepared 
rust of iron). 

Properties.— The primary form of the crystals of native sesquioxide of 
iron is the rhombohedron. 

The artificial sesquioxide of the shops is a brownish-red powder: when it 
has been exposed to an intense heat, it has a purplish tint. It is odourless, 
insoluble in water, and ffot magnetic. Prepared according to the London 
Pharmacopoeia, it has a styptic taste: when calcined, it is tasteless. When 
quite free from* carbonate of iron, it dissolves in •hydrochloric acid without 
effervescence. 

Characteristics. —Its hydfochloric solution affords a deep blue precipitate 
with the ferrocyanide of potassium, a purplish-black pKcipitate with tincture 
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of nutgalls, a brownish-red precipitate with the alkalies, and a red colour with 
sulphocyanic or meconic. acid. 

Composition. —Sesquioxide of iron has the following composition:— 



Moms. 

Eq. m. 

Per Cent. 

Gay-Lussac. 

Berzelius. 

Iron. 

.. 2 .... 

. 56 .... 

. 70 . 

. 70 27 . 

.... 69-22 

Oxygen. 

.. 3 .... 

. 24 .... 

. 30 . 

. 29-73 . 

.... 80-78 

Sesquioxide of Iron. 

.. 1 .... 

. 80 .... 

. 100 . 

.... 100-00 . 

.... 100-00 


Purity. —If it should contain copper, its hydrochloric solution will deposit 
this metal on a bright rod of iron. After the sesquioxide has been thrown 
down by ammonia from the hydrochloric solution, the supernatant liquor 
should give no indications of containing any other metal in solution, and 
chloride of barium ought not to occasion any precipitate. Orfila 1 obtained 
traces of arsenic in the sesquioxide of commerce by boiling this substance for five 
hours with pure sulphuric acid, and placing the solution in Marsh’s apparatus. 

Dissolved totally by dilute hydrochloric acid, with very slight effervescence, and it is 
precipitated by ammonia.— Pit. Lond. 

“ Entirely soluble iu muriatic acid, aided by gentle heat.”— Ph. Ed. 

Physiological Effects. —It is termed alterative, tonic, and emmenagogue. 
Its obvious effects on the body are very slight. It produces blackness of the 
stools, and in large doses occasions nausea, a sensation of weight at the pit of 
the stomach, and sometimes dyspeptic symptoms. It possesses very little 
astringeucy. The constitutional effects arising from the continued use of it 
are those produced by the ferruginous compounds generally, and which have 
been before described. 

Uses. —It may be employed in any of the before-mentioned eases in which 
the ferruginous tonics are indicated. 

It has been strongly recommended by Mr. Benjamin Hutchinson 2 as a 
remedy for neuralgia, and in some cases it gives complete, in others partial, 
relief. But in many instances no benefit whatever is obtained from its use, 
and in one ease in which I prescribed it the patient fancied it increased her 
sufferings. Mr. Carmichael, as already stated (see ante, p. 193), has recom¬ 
mended it as a remedy for cancerous diseases. 

Administration. —The usual dose, as a tonic and emmenagogue, is from 
grs. x. to 5ss. In tic douloureux it is given iu much larger quantities, as 
from 3ss. to 3iij. or 5iv. It may be administered in the form of an electuary. 
To enable it to sit easily on the stomach, it may he combined with aromatics. 

EMPLASTRUM FERRI, E. ; Emplastrum Thuris, D. ; Emplastrum 
Roborans; Iron, Fran/cineense, or Strengthening'( Plaster. (Litharge 
Plaster, Siij.; Besin, 5vj .; Olive Oil, fsiijss .; Bees’-wax, 5iij.; Bed Oxide 
of Iron, Sj. Triturate the oxide of iron with the oil, and acid the mixture to 
the other articles previously liquefied by gentle heat. Mix the whole 
thoroughly, Ed. —Litharge Plaster, Ibij. ; Prankinqense (Thus), lbss.; Bed 
Oxide of Iron, Siij. M., 2).)—Spread on leather, it is employed as a 
mechanical support and slight stimulant in muscular relaxation, lumbago, 
weakness of the joints, &c.' 


1 Journal de CMmitt Med. t. vi. 2nde Serie, p. 646. 

2 Casa of Tic Douloureux successfully treated, 1820. 
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135. FERRI SESQUIOXYDUM HYDRATTJM- 
HYDRATED SESQUIOXIDE OF IRON. 

History. —In the year 1834, this preparation was proposed by l)rs. Bunsen 
and Berthold as an antidote for poisoning by arseuious acid . 1 

Natural History. —The hydrated sesquioxide of iron ( brown iron stone) 
is met with in Scotland, and at Shotover Hill, Oxfordshire. 

Preparation. —The Edinburgh Pharmacopoeia gives the following directions 
for its preparation:— 

Take of Sulphate of Iron, Jiv.; Sulphuric Acid (commercial) fjiijss.; Nitric Acid (T). 
L380) fjix.; stronger Aqua Ammonia;, fyiijss.; Water, Oil. Dissolve tlic sulphate in tin- 
water, acid the Sulphuric Acid, and boil the solution ; add then the Nitric Acid in small 
portions, boiling the liquid for a minute or two after Paeli addition, until it acquires 
a yellowish-brown colour, and yields a precipitate of the same colour with ammonia. 
Filter; allow the liquid to cool; and add in a full stream the Aqua Ammoniac, stirring 
the mixture briskly. Collect the precipitate on a calico lilt or; wash it with water till 
the. washings ceasc.to precipitate with nitrate of baryta; squeeze out the water as mnch 
as possible ; and dry the precipitate at a-temperature not exceeding 180°. 

When this preparation is kept as an antidote for poisoning with arsenic, it is preferable 
to preserve it in the moist state, after being simply squeezed. 

The protoxide of the sulphate is converted into sesquioxide by the oxygen of 
the nitric acid. The sesquioxide requires an additional quantity of sulphuric 
acid to form the neutral sulphate of the sesquioxide; 2(Fe(),80 3 ) 4 - 0 + 8 () 3 = 
Fc 2 0 3 ,3S0 3 . On the addition of caustic ammonia, the hydrated sesqui¬ 
oxide of iron is precipitated, while sulphate of ammonia remains in solu¬ 
tion. The oxide retains in combination with it some ammonia, hut this 
does not prove injurious to its therapeutical use. If potash or soda be 
substituted for ammonia, we obtain, unless the alkali he in excess, a sub- 
sulphate of iron instead of the hydrated oxide of iron ; and if we use excess 
of alkali, a portion of it combines with the oxide. Oxide which has been 
precipitated by potash has been found not to be equally efficacious as an 
antidote for arsenic to that obtained by ammonia . 2 

Properties.— Hydrated sesquioxide of iron has a deep reddish-brown 
colour. Prepared for use, as an antidote to arseuious acid, it should he in 
the form of a soft or gelatinous moist magma. Though it may he dried at 
ordinaiy temperatures without undergoing decomposition, yet in this moist 
state it more readily renders arsenious acid insoluble; and, therefore, to pre¬ 
serve it in this condition it should be kept under water in a stoppered bottle. 
If this hydrated sesquioxide (prepared by ammonia) be added in considerable 
excess to a solution of arsenious acid, and well agitated, the filtered liquor 
gives no traces of the presence of arsenic. Dr. Maclagan states that “ at 
least twelve parts of oxide, prepared by ammonia, are required for each part 
of arsenic ; 3 and that when the oxide has either been precipitated by potash 
or been dried even at a' low temperature, about three or four times larger 

1 PoggcndorfT, Annalen d. Pliysik, Bd. xrxii. S. 124, 1834; also. Journal de Pharm. ix. 507. 

5 See Bunsen’s Memoir before quoted ; also, Dr. Maclagan (Mi the Action of Hydrated Sesqui- 
oxide of Iron in Arsenic , in the Edinburgh Medical and Surgical Journal, No. 144. 

3 “ This proportion of twelve parts the moist atmnonineal oxide to each part of arsenic, is that 
which has been indicated by several of the French experimentalists as being required to insure its 
antidotal effects.” 
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quantities ate requisite.” That the arsenious acid has been rendered in¬ 
soluble, is shown by the fact that by washing it cannot be removed from the 
magma. 

The hydrated sesquioxide combines with arsenious acid, and yields a 
hydrated subarsenite of the sesquioxide of iron; the formula for which, as 
given by L. Gmelin on the authority of Bunsen, is 41 e 1 2 0 3 , AsO 3 ,5HO. 

The formula given by Dnflos is 2 Fo 2 0' 1 ,Ah 0 3 . According to Guibourt 1 the composition 
of the subarsenite is sesquioxide of iron (calcined to redness), 65-0; arsenious acid, MAO ; 
mater, 20-50. According to Professor Graham, 2 the mutual reaction of the hydrated 
sesquioxide and the arsenious acid gives rise to the formation of the arseniate of the 
protoxide of iron, 2f'c : 0 : *+As0 3 = IFeO+AsO 6 . 

Composition. —It consists of sesquioxide of iron, water, and a small 

C ortion of ammonia. One hundred parts of the magma, deprived of water 
y decantation, yielded Guibourt from 3‘2 to 3‘5 of calcined sesquioxide. 
According to the same authority, 1 litre of the magma, equal to about lf 
imperial pints (P7608 imperial pints), contains 32-35 grammes or 499-- 
troy grains (41)9-6134 troy grains) of the calcined sesquioxide. So that one 
imperial pint contains about 286 grains of the calcined sesquioxide. 

Physiological Effects. —These are similar to those of the anhydrous 
sesquioxide before mentioned (see ante, p. 764). 

Uses.— Hydrated sesquioxide of iron has been employed as an antidote in 
poisoning by arsenious acid. 

Drs. Bunsen and Berthold 3 were the first to assert the antidotal powers of 
this preparation. Their statements were confirmed by the experiments of 
Soubeiran and Miquel, 4 of Orfila and Lesueur, 5 of Bouley, jun., 6 of Borelli 
and Demaria, 7 of Dr. Mackenzie, 8 of the Committee (composed of Drs. Deville, 
Nonat, and Sandras) appointed by the Societe de Medccine of Paris, 9 and of 
other experimentalists. 10 On the other hand, Mr. Brett, 11 Mr. Orton, 12 
IJr. Cramer, 13 and others, have denied its antidotal powers. 

It is generally admitted that if a sufficiently large quantity of the hydrated 
sesquioxide be added to a solution of arsenious acid, it combines with the 
acid and forms an insoluble precipitate. In such cases the hydrated sesqui¬ 
oxide would act as a chemical nntidote. 

But it appears from the experiments of Dr. A. Taylor that when the 
hydrated sesquioxide is mixed with arsenious acid in the form of powder, that 
little or no chemical effect is produced. Now as in most cases of arsenical 
poisoning the arsenious acid is taken in the form of powder, it follows that in 
such the hydrated sesquioxide would not act as a chemical antidote ; though 
it would doubtless be serviceable as a mechanical antidote (see ante, pp. 154, 

1 Journal dc Chirnie Mod. t. v. 2de Sene, ji. 312. 

- Elements of Chemistry , p. 636. 

3 Op. cit. 

4 Journ. de Chim. Med. t. i. 2de Ser. p. 3. 

5 Ibid. p. 45. 

* Ibid. p. 46. 

1 Ibid. p. 393. 

8 Quoted by Dr. Maelagan. 

9 Journ. de CMm, Med. t. v. 2de Seric, p. 317. 

111 Quoted by Dr. T. K. Beck, in Loud. Med. Gas. Oct. 15, 1841. 

11 Lond. Med. Gag. vol. xv. p. 220. t 

l: Lancet , Nov. 8, 1834. 

13 Quoted f by Dr. Alfred Taylor, On Poisons. 
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159, and 668). In thirty-one cases 1 in which it was given, recovery took 
place in twenty-nine. In one of these nearly two drachms of arsenic had 
been taken. 3 In the two unsuccessful cases the antidote could not be 
retained on the stomach. 

Administration. —When exhibited as an antidote in arsenical poisoning it 
must be administered in very large doses. Dr. Maclagan says that twelve, 
Devergie, thirty-two, parts of the hydrated oxide are required for every part of 
arsenious acid swallowed. Dr. Beck recommends that it should be given in 
the quantity of a tablespoonful every five or ten minutes, or as often as the 
patient can swallow it. If hydrated sesquioxide be not at hand, let the 
common red oxide of iron be given with water as a substitute; for though 
not equally efficacious wifh the hydrated oxide, it appears to possess some 
antidotal power. 3 


136. FERRI CARBONAS.—CARBONATE OF IRON. 

Formula I'cO.CO 2 . Equivalent Weight 58. 

History. —This compound must not be confounded with the sesquioxide 
of iron, which is frequently termed carbonate of iron (see ante, p. 762). * 

Natural History. —It occurs native in the crystallized state, constituting 
the mineral called spathosc iron. Clay iron ora is a native carbonate of 
iron (see ante, p. 756). Carbonate of iron is also found in the carbonated 
chalybeate waters (see ante, p. 297). 

Preparation. —It is prepared by adding a solution of an alkaline carbonate 
to a solution of a protosalt (as the sulphate) of iron, the atmospheric air being 
carefully excluded. The hydrated carbonate of the protoxide of iron is pre¬ 
cipitated. 

By exposure to the air, oxygen is absorbed and carbonic acid is evolved. 

Soubeirau 4 exposed tliis well-washed precipitate, in thin layers, to a moist atmosphere 
for three months : its composition was then found to bo sesquioxide (quite free from 
protoxide) of iron, 71' t; carbonic acid , 8 - 3 ; and water, 20 0. 

Properties. —Native protocarbonate of iron is yellow: the primary form 
of its crystals is the obtuse rhombohedron. 

Carbonate of iron, prepared as above directed, is a white precipitate, 
which, by exposure to the air, becomes at first greenish, then brown 
{sesquioxide). It is insoluble in water, but dissolves in sulphuric or hydro¬ 
chloric acid, with effervescence. It also readily* dissolves in carbonic acid 
water: the carbonated chalybeate waters are natural solutions of this kind 
(see ante, p. 297). 

Characteristics. —It dissolves in diluted sulphuric acid with effervescence. 
The solution possesses the before-mentioned properties of the ferruginous 
solutions (see ante, p. 7^8) ■ 

Composition. —Carbonate of the protoxide of iron is thus composed:— 

1 Dr. T. R. Beck, op. cit. 

3 London Medical Gazette, vol. xix. p. 177. 

:l See Jovrn. de Chim. Med. t. v. 2de Seric, p. 305, et seq. 

4 Jours, de Pham. t. xvi. 524. 
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Atoms. 

Fj). Wt. Per Cent. 

Stromycr. 

Protoxide of Iron . 

.... 1 . 

... Rfi . 02 . 

... 59-0270 


] . 

... 22 . 38 . 

... 38-0352 

Carbonate of Iron.. 

.... 1 . 

... 58 . 100 . 

... 97-0028 


Physiological Effects and Uses. — K is one of tlic most valuable of the 
ferruginous compounds, on account of the facility with which it' dissolves in 
the iiuids of tin! stomach, and becomes absorbed. Its local effects are very 
mild. 

Its uses are those of cha 1 ybcnt.es in general, and which have been before 
mentioned. 

1. FEU III CARDONAS SACOIARATUM, E.; Saccharine Carbonate of 
Inui. (Sulphate of Iron,, 5iv.; Carbonate of Soda, 5 V. j Pure Sugar, sij.; 
Water, Oiv. Dissolve the sulphate and carbonate each in two pints of the 
water; add the solutions and mix them ; collect the precipitate on a cloth 
tiller, and immediately wash it- with cold water, squeezes out as much of the 
water as possible, and without delay triturate the pulp which remains with the 
sugar previously in line powder. Dry the mixture at a temperature not much 
above 120°.)— Dr. Beeler, of Miihlhausen, suggested this compound. His 
idea was carried out by Klaucr d and hence this preparation is known on the 
continent as Klauer’s frruni carboniann mcc/utratum. The sugar checks, 
though it does not completely prevent, the further oxidation of the iron. 
This preparation is a greenish powder , 2 composed of protoxide. of iron, 
stii/nr, and carbonic arid, with some srsjuio.ridr of iron. Its characters 
are, according to the Edinburgh College, as follows :— 

Colour greyish-green ; easily soluble in muriatic acid, with bri.sk cfl'crvesecnec. 

It may be given in doses of from five to ten grains. 

2. MfSTVRA FERRI (10MP0S1TA, LE D. ; Compound Mixtnrc of Tron ; 
S(a<d Mixture; <!rijjiili s Mi.r/nrr. (Mvrrh, powdered, 5i,j-; Carbonate of 
Potash, 5 t j.; Rose, water, I’yxvii j.; Sulphate of Iron, powdered, Idijss.; Spirit of 

. Nutmeg, f ~j.; Sugar, y,ij. Rub together the Myrrh with the Spirit of Nutmeg 
and the Carbonate of Potash ; and to these, while rubbing, add first the Rose 
M ater with the Sugar, then the Sulphate of Irons.' Put the mixture imme¬ 
diately into a proper glass vessel, and stop it. L .—The processes of the 
Edinburt/h and Dublin CoUrpcx are essentially the same).—This is a 
professed imitation of Dr. Griffith's celebrated antihectic or tonic mixture . 3 

Tn the preparation of it,double decomposition takes place: by the mutual 
reaction of carbonate of potash and sulphate of iron we obtain sulphate of 
potash, which remains in solution, and carbonate of protoxide of iron, which 
precipitates. To prevent- the latter attracting more oxygen, it. is to be 
preserved in a well-sloppcml bottle. The quantity of carbonate of potash 
directed to be used is almost twice as much as is required to decompose the 
quantity of sulphate of iron ordered to he employed. The excess combines 

1 Pharniareulisr/irs Central-Jlttitt fiir 1880, S. S27; also, Jount. tie Pharmarie, I. xxiii. ]). 80. 

For some, observations on its chemical properties, see a paper by A. Buchner, in the Pharmu- 
rcutisrhes Cevtrat-BMt fiir 1837, S. 755. 1 

3 Practical Observations on the Cure of Hectic am! Slow Fevers, and the Pulmonary Consump¬ 
tion, 177 G. *■ 
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with the myrrh, and forms a kind of saponaceous compound, which assists in 
suspending the carbonate of iron in the liquid. 

When first made, tliis mixture has a greenish colour, owing to the hydrated 
ferruginous carbonate; but by exposure to the air it becomes reddish, in 
consequence of the absorption of oxygen, by which sesquioxide of iron is 
formed, and carbonic acid evolved: hence it should only be prepared when 
required for use. 

It is one of the most useful and efficacious ferruginous preparations, and 
which is owing to its ready solubility, by which it is easily digested and 
absorbed. Its constitutional effects are analogous to those of the ferruginous 
compounds in general, and which have been already described. Its tonic 
and stimulant operat ion is promoted by the myrrh : the excess of alkaline 
carbonate must not be forgotten in estimating the sources of its activity. 

It is admissible in most of the cases in width ferruginous remedies are 
indicated; but it is especially serviceable in anaunia, chlorosis, atonic arnenor- 
rlnea, and hysterical affections. It is also employed with benefit in the hectic 
fever of phthisis and chronic mucous catarrhs. It is contra-indicated in 
inflammatory conditions of the gastro-intestinal membrane. 

The dose of it is one or two fluidounecs three or four times a day. Acids 
and acidulous salts, as well as all vegetable astringents which contain gallic 
or tannic acid, are incompatible with it. 

3. PILVLE FERRI COMPOSITE, L. D.; Pilulte Ferri Carbonate E.; 
PUnite- Fcrri cum Myrrhd ; Compound Pills of Iron ; Pills of Carbonate 
of Iron. (Myrrh, powdered, ^ij.; Carbonate of Soda; Sulphate of Iron; 
Treacle, of each, 3j. Hub the myrrh with the carbonate of soda; then having 
added the sulphate of iron, rub them again; afterwards beat the whole in a 
vessel previously warmed, until incorporated, L .—The Dublin Colletje orders 
a drachm of Brown Sugar instead of Treacle.—The Edinburgh Colletje orders 
of Saccharine Carbonate of Iron ,four parts : Conserve of lied Boses, one 
part-. Beat them into a proper mass, to be divided into live-grain pills.)— 
Prepared according to the London and Dublin Colleges these pills are analo¬ 
gous in composition, effects, and uses, to the preceding preparation. Double 
decomposition takes place between two salts employed, and the products are 
sulphate of soda and carbonate of iron. The carbonate of soda is preferred 
to the carbonate of potash, on account of the deliquescence of the latter. 
These pills, like the mixture, should only be made when required for use. 
The effects and uses of these pills are similar to those of the Mistura Ferri 
composita. —Dose, from grs. x. to grs. xx. 

4. FERRI SIJPERCARBONAS ; Supercarbonate of Iron. —The supcrcarbo- 
nated chalybeates consist of carbonate of the protoxide of iron dissolved in 
water by the aid of carbonic acid. The carbonated chalybeate mineral 
waters (see ante, p. 297) are solutions of this kind. 

These solutions are eolaurless, have a chalybeate flavour, and by exposure to 
the air give out carbonic acid, attract atmospheric oxygen, and let fall a 
reddish precipitate of the hydrated sesquioxide of iron. 

Artificial solutions of the carbonated chalybeates arc prepared in various 
ways. A convenient extemporaneous solution is obtained by mixing intimately 
sulphate of iroii and bicarbonate of soda, and dissolving them in a tumblerful 
of carbonic acid water (bottle soda icater ).• One hundred and thirty-nine 

vol. i . 3d 
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grains of crystallized sulphate of iron require eighty-three grains of ttodee 
sesquicarbonas, L. to yield fifty-eight grains of carbonate of iron. It is 
advisable, however, to employ an excess of the sesquicarbonate of soda. If 
10 grs. of sulphate of iron, and 10 grs. of the sesquicarbonate of soda, L. be 
used, we shall obtain a solution of about 4 grs. of carbonate of iron, 2J grs. 
of sulphate of soda, and 5 grs. of sesquicarbonate of soda. The solution 
should be taken in a state of effervescence. 

Another mode of preparing a solution of carbonate of iron is to add bicar¬ 
bonate of soda to a solution of sulphate of iron acidulated by some acid, as 
sulphuric, tartaric, or citric acid. 


137. Ferri Phosphates.—Phosphates of Iron. 

There are several compounds formed by flic union of phosphoric acid with the oxides 
of iron. Of these, three have Been employed in medicine. 

1. Ferri Phosphas, Ph. U.S.; Phosphate of Iron; Ferrum phosphorieum, catrulenm ; 
Ferrum phosphorieum oxydulatnm e/m oxydo ferri ; Phosphas ferroso-femeus ; Ferrum 
oxydo-oxydulatum; Blue Phosphite of Iron. —The U nited States Pharmacopeia directs it 
to be thus prepared:—“Take of Sulphate of Iron, %v. ; Phosphate of Soda, §vj. ; Water, 
Cony. j. Dissolve the sulphate of iron and phosphate of soda severally in four pints of 
the'water; then mix the solutions, and set the mixture by that the powder inay subside ; 
lastly, having poured off the supernatant liquor, wash the phosphate of iron with hot 
water, and dry it witli a gentle heat.” 

By the mutual action of sulphate of the protoxide of iron and phosphate of soda, we 
obtain the tribasic phosphate of the protoxide of iron, which is precipitated, and sulphate 
of soda, with excess of sulphuric acid, is left in solution. 3(FeO,SO' 1 )+IIO,2NaO,cl ’()•'— 
3PeO,ffP() 5 +2(NaO,S0 3 )+IIO,S0 3 . 

The tribasic phosphate of the protoxide of iron (3Fc0,eP0 6 ) is a white powder, which 
is insoluble in water; but is soluble in dilute acids, as well as in ammonia. By exposure 
to the air it absorbs oxygen, and acquires a blue colour. Its formula in this state is, 
accordingtoItnmmelsberg, 1 2(3FeO,el > O r ’+8HO)+(3Fe 2 (P,‘2d ) 0 5 ,8HO). ButWlttsteiu 2 
asserts that its constitution is inconstant; and that the proportion of protophosphale in 
it to that of perphosphate varies from 9:1 to 2:1. 

Wiltstein says it is impossible to produce it by adding a solution of phosphate of soda 
to the solution of the mixed sulphates of iron. 

The Codex Medicamentarius llamhnrgensis directs that when phosphate of iron (ferrum 
phosphorieum) simply is ordered, without the addition of the word oxidated (oxydatum), 
this blue phosphate is to be employed. The same rulo may be conveniently followed in 
England. ♦ 

Its effects, uses, and doses are similar to those of the following preparation. It 
was employed by Mr. Carmichael 3 (who calls it the phosphate of iron) in the treat¬ 
ment of cancer. He adnduisterod it both externally and internally. But for in¬ 
ternal use lie preferred the suboxyphosphate of iron to this blue phosphate. Applied 
topically to cancerous u$^trs it caused less pain than the suboxyphosphate. Dr. Venables' 1 
proposed this preparation in the treatment of diabetes, He speaks in the highest terms 
of its power to restrain the excessive secretion of urine, to reduce the bulimia, and to 
invigorate and increase the powers of digestion. Dr. Prout 6 has borne favourable testimony 
to its effect. It is, he says, an excellent remedy, and he is disposed to think very 
favourably of it. 

S. Ferri Perphoephaa ; Ferri Oxypkosphus ; Ferri, Scsqmphosphas ; Perphosphate, 
Oxyphosphate, Sesquiphosphate, or White phosphate of Ira,.; Ferrum phosphorieum album 


1 Annalen d. Chemie, Bd. lvn S. 210, 1845. 

2 Buchner's Bepertorium, 2ter Reihe; Bd. xxxxix; S. 145, 1845. 

3 An Essay on the Effects of Carbonate and other Preparations of Iron in Cancer, pp. 35, 

1*1-343, 1809. 

,, 4 A Practical Treatiset « Diabetes, pp. 70-71, 1825. 

1 On the Nature and Trp0meHt of Sttfmach and Urinary Diseases, 3d edit. p. 48, 1840. 
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vel oxydatum ; PhospAas fcrricus .—This salt is obtained by mixing a solution of phosphate 
of soda with a solution of a persalt of iron: white perphosphate of iron is precipitated, 
while a salt of soda remains m solution. The precipitate is a basic phosphate, which, 
when dried at from 122° F. to 110° F., consists, according to Wittstein, of Pe s C>VP0 6 + 
8HO; but when dried at 212°, its formula is IVO 3 , cPQ*-f 4HO, as given by llammols- 
berg. The phosphate obtained by the action of caustic, ammonia on a solution containing 
sesquioxide of iron and phosphoric acid is 'diVO^cPO'4-1GIIO; bat by repeated washing 
the proport ion of oxide to acid is 2 to 1. 

Perphosphate of iron is a white powder, insoluble in water, but soluble, by means of a 
gentle heat, in dilute nitric acid. It is unalterable in the air. Heated to redness it is 
deprived of water, and becomes brown. 

The perphosphate of iron was employed by Mr. Carmichael in the same way and for the 
same purposes as the preparation above mentioned. He calls it the oxyphosphate of iron, 
and says that the blue phosphate was frequently sold in the shops for it. 

XI»dcr the name of “ oxyphosphatc of iron” Fuzet-Duponget' has recently used in 
cancerous diseases the perphosphate mixed with some protophosphate. He says it is 
prepared by adding a solution of phosphate of soda to a solution of sulphate of iron which 
lias been exposed to light and air until it has acquired thj brown colour of Madeira wine. 
He employed it as a palliative to allay pain, to remove the unpleasant odour of the 
discharge, and to restram the progress of the disease. He gave it internally, and- applied 
to the part the filtered liquor (sulphate of soda!) from which the phosphate had been 
precipitated. 

This, as well as the preceding preparation, may be given in doses of from two to ten 
grains in the form of powder, pill, or electuary. Externally they may be applied in the 
form of a dusting powder, (either alone or mixed with gum or sugar), in the i'oryi of 
paste, of lotion, and of ointment. Mr. Carmichael thinks that the best, mode of using 
them is to blend them with water to the consistence of a thin paste, with which the 
surface of the ulcer should be covered. It may be employed also in the form of lotion, 
prepared by diffusing the phosphate through water. An ointment (composed of Jij- of 
phosphate to 5j. of fat) has been used; but Mr. Carmichael found that this was a less 
efficacious method of employing the phosphate. 

Liquor Ferri Superphosphate; Solulio Fern Oxydati in Acido Phosphorico; liquor 
Schobeltii .—This is an aqueous solution of superphosphate of iron, which was employed 
by Schobelt in decayed teeth, and for the relief of toothache. • It is a solution of the 
perphosphate in aqueous phosphoric acid. Lint, moistened with about twenty drops of 
the solution, is introduced into the cavity of the tooth. 

3. Ferri Subperphoaphae ; Subperphosphatc of Iron ; Suboxi/phosphate of Iron .—TlliS 
salt is prepared by boiling the perphosphate of iron with a solution of caustic potash. A 
brownish-red powder is obtained, whose eomposition, according to llammelsberg, is 
ISFeK) 3 , ePO 5 ; hut, according to Wittstein 2 , it eonsistscs sentially of sesquioxide of iron, 
with some phosphoric acid and potash. It is scarcely soluble in acids or in water. Mr, 
Carmichael preferred this, for internal use, to the other phosphates. Applied to cancerous 
ulcers it excites a very severe Smarting sensation. When sprinkled over the common 
earth worm, it kills the animal, he says, more rapidly than the other phosphates, or even 
than arsenious acid. The dose of it is from grs. ij. to grs. x. given in the form of pills. 


138. FERRI SULPHURETUM.—SULPHORET OF IRON. 

* Formula FcS. Equivalent Weight 44. 

History.— This preparation was formerly called chalyhs cum sulphure 
praparatun. m 

Natural History.—I n the mirteral kingdom sulphur and iron are 
frequently met^with in combination. 

1 Bierbach, Pie neuesten Enldeekutwen in derMat. Med. Bd. ii. S. 1322, 1S43 ; and Buchner’s 
Reperl. 2tc Reihe, Bd. ix. H. 3, S. 358, 1887. 

* Buchner’s Bepertorium, 2ter Hcihe, Bd. xli. S. 44, 1840. 
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Magnetic pyrites, Fe 7 S 8 , occurs at Kongsberg, ip Norway, at Andreaaberg, 
in the Hartz, and at other places. 

Sulphuret of iron, FeS, is found in small quantity in some meteoric stones. 
It is sometimes formed by the action of decomposing organic matter on 
solutions of sulphate of iron. 1 

Common or yellow iron pyrites, usually called mundic, is a bisulphuret 
of iron, FeS 2 . It occurs in Cornwall, Derbyshire, &e. White iron pyrites, 
radiated pyrites , or cockscomb pyrites, is also FeS 2 , but differs from 
• mundic in the shape of its crystal, its specific gravity, and its strong tendency 
to decompose on exposure to the air and to furnish an efflorescence of sulphate 
of iron. The radiated pyrites rolled amongst the shingles upon the sea-beach 
are popularly termed thunder-bolts. Iron pyrites (FeS 2 ) is used in, the 
manufacture of oil of vitriol (see ante, p. 348), and for the preparation of 
sulphate of iron. ‘ 

Preparation. —Directions for the preparation of sulphuret of iron are 
given in both the Edinburgh and Dublin Pharmacopoeias. 

Tlic Edinburgh College states that “the best sulphuret of iron is made by heating an 
iron rod to a full white neat in a forge, and rubbing it with a roll of sulphur over a deep 
vessel filled with water, to receive the fused globules of sulphuret which form. An 
inferior sort, good enough, however, for pharmaceutic purposes, is obtained by heating 
one part of sublimed sulphur and three of iron filings m a crucible in a common fire till 
the mixture begins to glow, and then removing the crucible and covering it, until the 
action, which at first increases considerably, shall come to an end.” 

The Dublin College direct, that a rod of iron should be exposed to the strongest beat of 
a forge, until it becomes wliitc hot, and, when taken from the fire, let it instantly be 
applied to a solid mass of sulphur. Let the sulphuret of iron be received in water; and, 
when separated from the sulphur and dried, let it be preserved in closed vessels. 

The sulphur and iron enter into combination, and form sulphuret of iron, 
FeS. 

Properties. —The appearance of sulphuret of iron varies somewhat accord¬ 
ing to the mode of procuring it. If properly prepared it gives out abundance 
Of sulphuretted hydrogen gas, when mixed with either diluted sulphuric or 
muriatic acid, while a ferruginous solution is obtained. 

Composition. —Its composition is liable to some variation. The best is 
a protosulphuret of iron, and has the following composition 

Buchoh 


Atom. 

Eg. Wt. 

Per Cent. 

. Hatchett. 

and Gehlen. 

Iron . 1 .... 

. 28 . 

.... 63-6 .... 

. 63'5 ... 

. 634 

Sulphur. 1 .... 

. 16 . 

.... 36-4 ... 

. 86-5 ... 

. 36-6 

Sulphuret of Iron^., 1 


.... 10Q-0 .... 


. 1000 


Sometimes, however, a compound containing a larger proportion of sulphur is 
found. 

Physiological Effects and Uses. —Sulphuret of iron is principally em¬ 
ployed for the preparation of sulphuretted hydrogen' (see ante, p. 363). 
Biett and Cazenave, 2 however, have employed it in the treatment of cutaneous 
maladies. The last-mentioned physician considers that it agrees with levigated 
iron in its effects on the .system. It provokes eructations of sulphuretted 
hydrogen. In cutaneous maladies of a scrofulous character it proved a 

—---—---_L_:_ 

1 Pepys, i?Vww. of the Ggoloyical Society , vol. i. p. 399. 

2 Bouryjpdat, Nouveau Tormu’aire magistral) p. 204, 3me. cd. 1845, 
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valuable alterative, and was more serviceable than iodine. It appeared to be 
less irritating, and less apt to excite suppuration in scrofulous swellings. 
Biett gave it in obstinate liohen agrius. 

Administration. —The dose is from gr. iv. to gr. xij., taken in syrup, or 
in the form of pill. 

FERRI SULPHllRETlIM HtDRATCM; Hydrated Protosulphuret. of Iron.— 
The black mud and filth of privies, drains, ponds, bogs, &c. is due to the 
presence of the hydrated sulphuret of iron formed by the action of decom¬ 
posing sulphur compounds on ferruginous earths. Organic substances con¬ 
taining sulphur as well as sulphates in contact with decomposing organie 
matters, furnish the sulphur. The faeces, after the use of chalybeates, owe 
their black colour to the siame compound. 

It is obtained by adding an alkaline sulphuret to a solution of protosulphate 
of iron in recently-boiled or distilled water. FeO,S0 3 + KS = K0,S0 3 + FeS. 
If hydrosulphuret of ammonia be used, the equation is as follows:— 
Fe0,S0 3 +NH 3 ,2HS=FeS + NH 3 ,S0 3 +HS. The precipitate should be 
washed with recently-distilled or boiled water. 

It is a black substance, insoluble in water. By exposure to the air it 
absorbs oxygen, and is converted into the sulphate of iron. FeS+40= 
FeO,S0 3 . Hence it should be preserved in well-stoppered bottles filled with 
recently distilled or boiled water, in order to exclude atmospheric air. 

Mialhe 1 has proposed this agent as an antidote for poisoning by corrosive 
sublimate, the products of the reaction between these substances being proto- 
chloride of iron and sulphuret of mercury. FeS+HgCl=FeCl+HgS. 
He says that a gargle containing this hydrated sulphuret will instantly remove 
the metidlic taste caused by putting a minute quantity of corrosive sublimate 
into the mouth. Mialhe also asserts that this sulphuret will render innocuous 
the salts of tin, antimony, silver, and arsenious acid. Orfila 2 states, as the 
result of his experiments, that if taken immediately after the ingestion of the 
poison, the hydrated protosulphuret completely destroys the poisonous 
quality of corrosive sublimate; but that if not exhibited until ten or fifteen 
minutes after the poison has been swallowed, it is ■Useless. 

Bourchardat and Sandras 3 have proposed to substitute what they call the 
hydrated persulphuret of iron for the hydrated protosulphuret; and they 
propose to obtain it by adding an alkaline sulphuret to a solution of a persalt 
of iron. 

139. FERRI SULPHAS.—SULPHATE OF IRON. 

Formula FeO.SO 3 . Equivalent Weight 76. 

History. —Sulphate of iron is ; one of the substances which Pliny 4 termed 
chalpanthum. This is evident from the circumstance of his statement, that 
the Bomans called it atrqmentum sutorium , or shoemaker’s black. It is 
frequently termed copperas, and in consequence has been sometimes confounded 
with t|e salts of copper : 5 green vitriol ( vitrioluni viride], vitriol of mars 


1 Mialhe, Trmbt de l’Art de Formtder, p. 110, 1845. 

2 Traite de Tomcologie, t. i. p. 718, 1843. 

3 Bulletin de Therapeuligite, Aoflt 1843. 

4 Biel. Nat. uxiv. 32. , 

3 Dr. Cummin, Land. Med. Gas. xir^JO. • 
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(vitriolum martis vel vitriolum martiale), salt of mars (sal martis), and 
vitriolated iroft ( ferrum vitriolatum), are other names by which it is known. 

Natural History. —This salt is found native associated with iron pyrites, by 
the decomposition of which it is formed; and it occurs in the waters of several 
mines. It is rarely met with native in the crystallized state. It occurs, how¬ 
ever, in the Rammelsberg mine, near Goslar; at SchwartZenburg, in Saxony; 
in the aluminous shale 1 at Hurlet, near Paisley (see ante, p. 622); and in 
New England. 

Sulphate of the protoxide of iron is found in some of the sulphated chaly¬ 
beate mineral waters (see ante, p. 296); as those of the Selken-brunnen at 
Alexisbad, of Mscheno in Bohemia, and of Buckowiria in Silesia. 

Preparation. —Sulphate of the protoxide of iron is prepared by dissolving 
clean unoxidized iron in diluted sulphuric acid. 

Tho London Collette orders, of Iron Pilings, gviij.; Sulphuric Acid, Sxiv.; Water, Oiv. 
M ix the Sulphuric Acid with the Water, and add the Iron to them; then apply heat, and 
when bubbles have ceased to escape, strain the liquor, and set it aside that crystals may 
be formed. Evaporate the liquor poured off, that it may again yield crystals. Dry 
them all. 

The Edinburgh College observes, that if the Sulphate of Iron of commerce be not in 
transparent green crystals, without efflorescence, dissolve it in its own weight of boiling 
water, acidulated with a little sidphuric acid: filter, and set the solution aside to crystallize. 
Preserve the crystals in well-closed bottles. 

The Dublin College orders, of Iron , Wire, four parts ; Sulphuric Acid, seven parts ; 
Water, sixty parts. 

In this process one equivalent of iron decomposes one equivalent of water, 
combines with an equivalent of oxygen, and sets free an equivalent of hydrogen. 
The equivalent of protoxide of iron combines with an equivalent of sulphuric 
acid to form an equivalent of sulphate of iron. Fe+HO,SO 3 =FeO,S0 3 -f H. 


Materials. 


1 eq. Water. 9 {1 eq. Hydrogen 1 


1 eq.Iron 
1 eq. Sulphuric Acid 40. 


28 ".T} 1 <u- 


Products. 

-1 eq. Hydrogen. 1 

=■1 eq. Sulphate of Iron 7G 
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The.common green vitriol, or copperas, or crude sulphate of iron, of tho 
shops, is prepared by exposing heaps of moistened iron pyrites (bisulphuret of 
iron) to the air for several months. In some places the ore is previously 
roasted. The moistening is effected by rain or by manual labour. Both 
constituents (iron and sulphur) are oxidized: the products are protoxide of 
iron and sulphuric acid. But as the quantity of sulphuric acid formed is 
greater than is sufficient to saturate the protoxide of iron, the excess is 
saturated either by the alumina contained in the clay mixed with the pyrites, 
or by the addition of old iron. If alumina be used to saturate it, the equation 
will be as follows3FeS 2 +A1 2 0 3 + 210=3(Fe0,S0 3 ) + A1 2 0 3 ,3S0 3 .- The 
liquid is concentrated in leaden boilers, and runs off into large vessels lined 
with lead, where the sulphate of iron crystallizes. The sulphate of alumina 
remains in the mother liqaor, and is converted into alum by The addition of 
sulphate of potash. If, however, metallic iron be used to saturate the excess 
of sulphuric acid, the equation will be as follows :-^~FeS 2 +F-f 80=2 (Fe0,S0 3 ). 

1 Ac&rding to Dr. Thoipson ( Outlines'of Mineralogy, vol. i. p. 472, 1830), the sulphate found 
at HuflBet and Campsie was an aatntira-sitlphaie of iron. 
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Fig. 138. 



Crystal of Sulphate 
of Iron. 


Properties. —Sulphate of the protoxide of iron crystallizes in transparent 
pale bluish-green crystals, the form, of which is the oblique rhombic prism. 

Their sp. gr. is 1-82. They have ah acid, styptic taste, 
and redden litmus. When heated to 212° F., they give 
out 6 equivalents of water, and at a higher temperature lose 
their remaining equivalent of water. In the anhydrous 
state the salt is white, pulverulent, and astringent. 

When the anhydrous salt is heated to redness, it is 
resolved into sesquioxide of iron, sulphurous acid, and 
anhydrous sulphuric acid: the two latter are volatilized. 
2 (FeO,S0 3 ) = Fe 2 0 3 + SO 3 + SO 2 . 

Sulphate of iroii which is quite devoid of the sulphate of 
the sesquioxide, and which has been ciystallized from 
perfectly neutral liquors, has a greenish-blue tint like that 
of the beryl. In’ commerce there are three varieties of sulphate of iron. The 
first is blue, with a slight tint of green, and has been obtained by crystallizing 
it from acid liquors. The second is pale green, and has been formed in 
neutral liquors. The third is of an emerald-green colour, and has been pro¬ 
duced in liquors which contain a considerable quantity of the sulphate of the 
sesquioxide (Pdouze andFremy). 

By exposure to the air, the crystals of sulphate of iron absorb oxygen, 
become greener, then slightly efflorescent and somewhat opake, and ultimately 
acquire a yellow or ochry covering of the basic sulphate of the sesquioxide, 
2(Fe 2 0 3 ),S0 3 . 

Crystallized sulphate of iron is soluble in water, but insoluble in alcohol. 
It requires two parts of cold, and three-fourths of its weight of boiling water, 
to dissolve it. The solution has a bluish-green colour, but by exposure to 
the air it attracts oxygen, becomes deep green, and deposits a basic sulphate 
of the sesquioxide, 2(Fe 2 0 3 ),S0 3 . The liquor retains in solution a salt whose 
base is the deutoxide or magnetic oxide, Fe0,Fe 2 0 3 . By the prolonged 
action of air on the solution, the colour becomes reddish-yellow, and the 
sulphate is entirely converted into the neutral sulphate of the sesquioxide 
(Fe 2 0 3 ,8S0 3 ) and the basic sulphate, 2(Fe 2 0 3 ),S0 3 . 

Characteristics .—It is known to be a sulphate by a solution of a barytic 
salt (see ante, p. 355). 

Its characters as a protosalt of iron have been before stated (see ante, 
p. 758). 

The remarkable effect of binoxide of nitrogen on its solution lias been 
already pointed out (see ante, p. 408). • 

The sulphate of iron of the shops almost invariably contain? traces of the 
sulphate of the sesquioxide. Hence the precipitate which it yields with ferro- 
cyanide of potassium is usually bluish. 

Composition. —The composition of this salt is as follows:— 


Protoxide of Iron 

SuluSiric Acid .. 
Water!. 7 . 


Eq. Wt. 

Per Cent. 

Berzelius. 

Thomson. 

.730 ... 

.... 359 ... 

... 25-7 ... 

... 26-7 

... 40 ... 

... 28-8 ... 

... 28‘9 ... 

... 28-3 

... 63 ... 

... 45'3 ... 

... 45-4 ... 

... 45'0 

..139 ... 

...100-0 ... 

...100 0 ... 

...100-0 


Purity. —This salt is frequently mixed \vith sulphat* of the sesquioxide: 
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this may be known by the yellowish-green colour of the crystals, and by the 
blue colour produced on the addition of ferrocyanide of potassium. 

Colour bluish green; dissolved by water. Iron put into the solution does not pre¬ 
cipitate copper.— PL Land. 

Pale bluish-green crystals, with little or no efflorescence.— Ph. Ed. 

The common green vitriol, or copperas, of the shops is a mixture of the 
sulphates of the protoxide and sesquioxide of iron. It is liable to be con¬ 
taminated with the salts of copper, zinc, manganese, alumina, magnesia, and 
lime. Copper may be recognised and removed from it by immersing a clean 
iron spatula in a solution of it: the iron becomes encrusted with copper. Copper 
may also be detected by adding excess of caustic ammonia to the ferruginous 
solution and filtering the liquor. If copper be present, the liquor will have 
an azure blue tint. The ammoniaeal liquid should yield, by evaporation, no 
fixed residuum. It is difficult to deprive the salt of the other impurities above 
mentioned. 4 

Physiological Effects, a . On Vegetables. — Sir H. Davy 1 ascribes 
the sterility of a soil to the presence of sulphate of iron. 

0. On Animals. —C. G. Gmelin 2 found that two drachms of sulphate of 
iron given to a dog caused vomiting only,—that forty groins had no effect on 
a rabbit,—and that twenty grains, thrown into the jugular vein of a dog, 
pro< uced no effect. Dr. Smith, 3 4 * 6 7 however, found that two drachms proved 
fatal to a dog when taken into the stomach or applied to a wound. Orfila 4 
obtained similar results. The effects were local inflammation and a specific 
affection of the stomach and rectum. According to Weiuhold,® the spleen of 
animals fed with it becomes remarkably small and compact. 

y. On Man. —This salt acts locally as a powerful astringent, and, when 
employed in a concentrated form, as an irritant. The latter effect depends on 
its chemical action on the organic constituents (albumen, &c.) of the tissues. 
The remote effects of sulphate of iron are analogous to those of other ferruginous 
compounds, and which have been already described. 

Swallowed in small doses, it has an astringent operation on the gastro¬ 
intestinal mucous membrane, and thereby diminishes the quantity of fluids 
secreted or exhaled: hence its continued use causes constipation. It blackens 
the stools like other compounds of iron. It becomes absorbed, and operates 
on the system as a tonic, stimulant, emmenagogue, and astringent. In large 
medicinal doses it readily excites pain, heat, or other uneasiness at the pit 
of the stomach, and not unfrequently causes nausea and vomiting: this is 
especially the case in irritable conditions of this viscus. In excessive doses 
it operates as an irritant'poison. A girl took, as an emmenagogue, an 
ounce of it in beer, and was seized in consequence with colic pains, constant 
vomiting, and purging for seven hours. Mucilaginous and oily drinks soon 
cured her.® 

A case is recorded by Mr. Moore? in which contractions of the flexors of the 

1 Agricultural Chemistry. 

3 Vers. «. d. Wirk, &c. 84. 

3 Quoted by Wibmer and by Christiaon. 

4 Toxicol. Gen. 

6 Quoted by Richter, Ausf. Arznrisn. v. 55. 

6 Chriatison, from Rust’s Magarin, xxi. 247. 

7 Condon Medical Gazette, May 27, 1842. 
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hands and feet, with headache and sickness, occurred in a boy who had been 
engaged in picking the crystals of the sulphate from their mother liquor. 

Uses.— Sulphate of iron is to be preferred to other ferruginous compounds 
where there is great relaxation of the solid parts, with immoderate discharges. 
Where the long-continued use of ferruginous compounds is required, it is less 
adapted for administration than some other preparations of iron, on account 
of its local action on the alimentary canal. 

It is employed in lump, powder, or solution, as a styptic, to check hemor¬ 
rhage from numerous small vessels. A solution of it is applied to ulcerated 
surfaces and to mucous membranes to diminish profuse discharges, as in chronic 
ophthalmia, leucorrhoea, and gleet. Mr. Vincent used it in prolapsus ani 
(seg ante, p. 194). A solution of three drachms of the sulphate in five 
ounces of water has been used by Velpeau to repress erysipelas. 

Internally, it is administered in passive henfbrrhages, on account of its 
supposed astringent influence over the system generally; also in immoderate 
secretion and exhalation—as in humid asthma, chronic mucous catarrh, old 
dysenteric affections, colliquative sweating, diabetes, leucorrhcca, gleet, &c. 
In intermittents it has been employed as a tonic. It has also been found 
serviceable against tape-worm. Its other uses are the same as the ferruginous 
compounds before mentioned. 

Administration. —The dose of it is from one to five grains in the form of 
pill. If given in solution, the water should be recently boiled, to expel the 
atmospheric air dissolved in it, the oxygen of which converts this salt into a 
persulphate. A very agreeable method of exhibiting sulphate of iron is in 
solution in carbonic acid water. Mr. Webb prepared it for me of three 
strengths: one containing three grains, a second six grains, a third nine 
grains of the crystallized sulphate to each bottle of carbonic acid water (bottle 
soda water). 

For local purposes, solutions of it are employed of various strengths, 
according to circumstances. In chronic ophthalmia, we may use one or two 
grains to an ounce of water; as an injection in gleet, from four to ten grains. 
It has been used to disinfect night soil i 1 the products are sulphate of ammo¬ 
nia and hydrated sulphuret of iron. 

1. FERRI SULPHAS EXSICCATUM, E.j Dried Sulphate of Iron. (Expose 
auy convenient quantity of Sulphate of Iron to a moderate heat in a porcelain 
or earthenware vessel, not glazed with lead, till it is converted into a dry 
greyish-white mass, which is to be reduced to powder.)—By exposure to a 
moderate heat, the crystals lose fths of their water of crystallization; so that 
85 grains of dried sulphate are equivalent to 18*9 grains of the crystallized 
sulphate, or 3 grains are equal to 4^ grains of the crystals. The dried 
sulphate is used in the following preparation. 

2. PHAM FERRI SULPHATIS, E.; Pills of Sulphate of Iron. (Dried 
Sulphate of Iron, two parts; Extract of Taraxacum, five parts; Conserve 
of Bed Boses, two parts ; Liquorice-root powder, three parts. Beat them 
together into a proper mass, which is to be divided into five-grain pills.)— 
Each pill should contain fth of. a grain of dried salphate of iron.—Dose, one 
to three pills* 


1 Comptes ReniltUyfh. 114. 
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140. Ferri Persnlphas.—Persulphate of Iron. 

Formula IVCRSSO 3 . Equivalent Weight 200. 

Sulphate of the Sesquioxide of Iron; Penesquisulphate of Iron; Oxysulphate of Iron .— 
Persulphate of iron is a constituent of some of the sulphated chalybeate waters (see ante, 
p. 297); as the strong Moffat chalybeate, the Vicar’s Bridge chalybeate, and the Cransac 
manganesian waters. There arc several native mineral compounds of sulphuric acid 
^and the sesquioxide of iron, such as coquimbite, yellow copperas, filrro-ferrite, and pittizite or 
vitriol-ochre. Persulphate of iron is frequently made by poroxidizing the protosulphate 
by means of nitric acid. 2 FcO,SO 3 -f 0=Fe 2 !) 3 ,2SO 3 . In order to convert this sub- 
persulphate (FeW,2SO :! ) into the neutral sulphate of the sesquioxide, an additional 
equivalent of sulphuric acid is required for every two equivalents of the protosulphate. 
IVO 3 ,2 SO 3 -fSO—Fe'-'O 3 ,3 SO 3 . This salt has been used in the preparation of the hydrated 
persulphuret of iron. , 

In 1812, Mr. Tyson 1 published the formula for making a solution of the sulphate of the 
sesquioxide of iron, which he ealfi the liquor oxysulphatu ferri. He says it was invented 
by Sylvester about forty years ago, and lias been ever since in constant use among the 
practitioners in Derbyshire. The Mowing is the method of preparing it:— 

Take of Sulphate of Iron, Jij. or §iij.; Nitric Acid, 5hj-; Distilled Water, §iss. Itub 
the acid with the sulphate for a quarter of an hour, then gradually add the water, and 
strain through paper. The dose of this solution is from five to twelve drops twice a day 
in infusion of quassia, or in water. 

Persulphate of iron acts topically as a powerful astringent and mild caustic, like the' 
pemitrate and pcrchloride. It combines with albumen to form a pale yellowish compound; 2 
on this property depends its chemical action oti the tissues. Its remote effects are those 
of a tonic and hscmatinic, like the other chalybcates. 

Its uses are similar to those of the other pcrsalts of iron. It may be given in conjunction 
with small doses of sulphate of magnesia as an artificial chalybeate purging water. Dr. 
Osborne 3 says. Widow Welch’s pills are composed of “ sulphate of peroxide of iron, with 
a small quantity of insipid vegetable matter, probably gum, as much as is requisite for 
adhesion.” It is more probable, however, that they arc prepared with the common 
sulphate of the shops, which is a mixture of protosulphate ana persulphate of iron. 


141. FERRI SESQUICHLORIDUM. -SESQUICHLORIDE 

OF IRON. 

Formula Fe 2 Cl 3 . Equivalent Weight 162'5. 

History. —This chloride was known in the 17 th century, but it was first 
accurately described by Sir H. Davy in 1811. It is sometimes called the 
pcrchloride of iron, and, when combined with water, the permuriale of iron. 

Natural History. —Sesquichloride of iron is a constituent of the mineral 
called pyroxmalite. 

Some mineral waters contain the protochloride of iron, Fed; as those of 
Alexisbad and of Buckowina. 

Preparation. —For medicinal purposes sesquiekloride of iron is obtained 
by dissolving sesquioxide of iron in hydrochloric acid. Fe 2 0 3 + 3HC1 = 
Fe 2 Cl 3 + 3110. By evaporation, the hydrated sesquichloride is obtained in a 
crystalline form. 

Properties.— Sesquichloride! of iron is a volatile solid. It; deliquesces in 

1 Pharmaceutical Journal, vol. i. p?’598, 1842. 

2 Jour*. de Chim. Med. t, vi. 2c serie, p. 808. 

3 Loud. Med. Gas March 6, 1840, p. 892. 
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the air, and forms the liquid formerly called oil of iron {oleum martin). 
The sesquichloride is soluble in water, alcohol, and ether. The ethereal 
solution, by exposure to solar light, is decolourized, and lets fall the proto¬ 
chloride of iron (FeCl). The aqueous solution deposits the brown pulverulent 
oxiehloride, Fe 2 Cl 3 ,6Fe 2 0 3 ,9H0. 

Characteristics. —It is known to be a persalt of iron by the before- 
mentioned tests for this class of salts (see ante, p. 758). 

It is known to be a chloride by the tests for the chlorides before stated (see 
ante, p. 369). * 

Composition. —The anhydrous sesquichloride lws the following com¬ 
position :— 

, Atoms. Eq. Wt. Err Cent. J. Earn/. 

Iron. 2 . 56 . H4'46 . 35'i 

Chlorine. 3 . 106'5 65 54 . 64'9 

Sesquichloride of Iron 1 . 1G2'5 100 00 . lOO'O 

E Herman’s disinfecting fluid is essentially a solution of a persalt of iron. 
It is usually a mixture of a solution of sesquicliloride of iron (made by dissolving 
the residue of the combustiou of iron pyrites in hydrochloric acid) and of an 
impure solution of the persalt of iron. To this is commonly added the refuse 
solution of chloride of manganese resulting from the manufacture of chlbrine. 
It decomposes the hydrosulphurets, and destroys the offensive odour of night 
soil, and other kinds of decomposing organic matter. 

TUVCTIIM FERRI 8ESQU1CIIL0RIDI, L.; Tincture of Sesquichloride of 
Iron ; Ferri Muriatis Tinctura, E. j Tincture of the Muriate of Iron ; 
Muriatic Ferri Liquor, I).; Solution of Muriate of Iron .—All the 
British Colleges give directions for its preparation. 

The London and Edinburgh Colleges order of Sesquioxide of Iron, §vj.; Hydrochloric 
Acid, Oj.; Rectified Spirit, Oiij. Pour the Acid upon the Scsquioxido of Iron in a glass 
vessel, and digest for three days, frequently shaking. Lastly, add the Spirit, and strain. 

The Dublin College orders, of Itust of I ron, one part; Muriatic Acid; Rectified Spirit, 
of each, six quirts. Pour the acid on the rust passed into a glass vessel, and occasionally 
stir the mixture during three days; then set it apart that the dregs may subside, and 
pour olf the clear liquor: by slow evaporation reduce this to one-third part, and when 
cold add to it the spirit. 

By digestion in hydrochloric acid the sesquioxide becomes the sesquichlo¬ 
ride of iron, while water is formed. 

Materials. Composition. Products. 

3,,,. Hydrochloric Acid 109-5 { 3 £ [ilOS-s 3 e * ^.” 

1 oq. Sesquioxide of Iron 80^ } * * SmT*. !'." 56_ " 1 eq. Sesquichlor. Iron IMA 

189-5 189-5 189 5 

As the sesquichloride of iron employed frequently contains a small portion 
of protocarbonatc of iron, a little protochloride of iron is formed, and slight 
effervescence, owing to the escape of carbonic acid, takes place. Both the 
chlorides of i$n are soluble in water as well as in*spirit. 

Tiffs tincrare is of a reddish-brown colour, and stains white paper yellow. 
It has a sour styptic taste, and an odour of hydrochloric ether, from which it 
would appear that a mutual reaction takes ^place between the hydrochloric acid 
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and the alcohol. It reacts on vegetable colours as an acid. “ Its sp. gr. is 
about 0-992, and a fluid ounce yields, when decomposed by potash, nearly 30 
grains of sesquioxide of iron." 1 

Characteristics. —Its reaction on vegetable colours, its inflammability, its 
remarkable odour, and its reactions as a persalt of iron and as a chloride (see 
supra), are properties sufficient to characterize it. It forms a brown semi¬ 
transparent jelly with mucilage of gum arabic. 

Composition. —This tincture consists of rectified spirit, a small portion of 
hydrochloric ether, hydrochloric acid, sesquichloride of iron, and fre¬ 
quently a small portion of protochloride of iron. Unless excess of hydro¬ 
chloric acid be present, sesquioxide (oxichloride ?) of iron is thrown down 
when the tincture is exposed to the air. 

Purity and Strength. —The commercial tincture of sesquichloride of 
iron varies in its strength, oWing to the varying density of the hydrochloric 
acid employed; and perhaps also on the condition of the sesquioxide; 
for when this has been calcined it is less readily soluble in acids. Moreover, 
a diluted spirit is frequently substituted for rectified spirit. These differences 
can only be discovered by examining the colour and specific gravity of the 
tincture, as well as the quantity of oxide which it yields. 

Physiological Effects. —Tincture of sesquichloride of iron is, in its 
local action, one of the most powerful of the preparations of iron. It acts as 
an energetic astringent and styptic, and in large doses as an irritant. The 
large quantity of free hydrochloric acid which the tincture of the shops fre¬ 
quently contains, contributes to increase its irritant properties; and in Dr. 
Christison’s Treatise on Poisons is a brief notice of a case in which an 
ounce and a half of this tincture was swallowed, and death occurred in about 
six weeks—the symptoms during life, and the appearances after death, being 
those indicative of inflammation of the alimentary canal. When swallowed in 
large medicinal doses it readily disorders the stomach. The general or con¬ 
stitutional effects of this preparation agree with those of other ferruginous 
compounds. It appears to possess, in addition, powerfully diuretic properties. 
Indeed, it would seem to exercise some specific influence over the whole of 
the urinary apparatus; for, on no other supposition can we explain the 
remarkable effects which it sometimes produces in affections of the kidneys, 
bladder, urethra, and even the prostate gland. It colours the feces black, and 
usually constipates the bowels. 

Uses. —It is sometimes, though not frequently, used as a topical agent. 
Thus it is applied as a caustic to venereal warts, and to spongy granulations. 
As an astringent it is sometimes employed as a local application to ulcers 
attended with a copious discharge; or as a styptic to stop hemorrhage from 
numerous small vessels. 

Internally it may be employed as a tonic in any of the cases in which the 
other ferruginous compounds are administered, and which I have already 
mentioned. It has been especially commended in scrofula. 

In various affections of the urino-genital organs it 1 is frequently used with 
great success. Thus, in retention of urine, arising from spasmodic stricture, 
its effects are sometimes Beneficial. It should be given iff doses of ten 
minims every ten minutes until benefit is obtained, which frequently does not 
take place until nausea is excited. It has been used with success in this 

! 1 fl^r. R. Phillips, *lYantl. of the Lond. JP/uirm. 
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malady by Mr. Cline; 1 2 by Mr. Collins; 8 by Drs. Thomas, Eberle, and 
Francis ; 3 and by Dr. Davy. 4 However, Mr. Lawrence, 5 alluding to Mr. 
Cline’s recommendation of it, observes, “ I believe general experience has not 
led others to place any very great confidence in the use of this remedy.” In 
gleet and leucorrhoea it is sometimes serviceable. I have found it occasion¬ 
ally successful, when given in conjunction with the tincture of cantharides, 
in the latter stage of gonorrhoea, after a variety of other remedies hud failed. 
In passive hemorrhage from the kidneys, uterus, and bladder, it is likewise 
employed with benefit. * 

Administration. —The dose of it is from ten to thirty minims, gradually 
increased to one or two drachms, and taken in some mild diluent. 

Antidotes. —In a case of poisoning by it the treatment should be the same 
as for the mineral acids (see ante, pp. 160 and 360). 


142. FERRI AMMONIO-CHLOR1DUM.—AMMONIO- 
CHLORIDE OF IRON. 

History. —This substance, which was known to Basil "Valentine, has had 
various appellations; such as fores satis ammoniaci martiales, ferrum, am- 
moniacale , or ferrum ammoniatum. 

Preparation. —In the London Pharmacopoeia it is directed to be thus 
prepared:— 

Take Sesquioxide of Iron, giij.; Hydrochloric Acid, CDs.; Hydrochlorate of Ammonia, 
lbijss.; Distilled Water, Oiii. Mix the sesquioxide of iron with the hydrochloric acid in 
a proper vessel, and digest them in a sand-bath for two hours; afterwards add the hydro- 
chlorate of ammonia, first dissolved in the distilled water; strain and evaporate the liquor. 
Lastly, rub what remains to powder. 

By the mutual reaction of sesquioxide of iron and hydrochloric acid we 
obtain sesquichloride of iron and water. A. small portion of protochloride of 
iron wall be produced if any carbonate of the protoxide of iron be mixed with 
the sesquioxide. By evaporating the solution thus procured with a solution 
of hydrocldorate of ammonia, we obtain a mixture of these bodies. There is 
no reason to believe that any chemical combination takes place. 

Properties. —It is met with in the shops in the form of reddish orange- 
coloured crystalline grains, having a feeble odour and a styptic saline taste. 
It is deliquescent, and is soluble in both water and alcohol. 

Characteristics. —Rubbed with quicklime or caustic potash, ammonia is 
evolved. Its solution affords chloride of silver when mixed with the nitrate 
of silver. It reacts as a persalt of iron. 

Composition. —It is a mechanical mixture of hydrochlorate of ammonia 
and sesquichloride of iron, in the following proportions :— 

Per Cent. 


Sesquichloride of Ijjon . 15 

Hydrochlorate of Ammonia. 85 

, Ferri Ammonio-Chloridam, Ph. L. ■. 100 


1 Med. Record* and Researches, bond. 1798. 

2 Med. and Thi/s. Journ. xvi. 250. 

3 liberie’s Treat, on Mat. Med. ii. 270, 2d i*l. 

4 Paris’s Pharmaeologia, ii. 4f8, 6th eel. 

6 Load. Med. Gaz. vi. 845. 






782 


INOEGANIC BODIES.— Iodide of Iron. 


It yields about 7 per cent, of sesquioxide of iron when decomposed by an 
alkali (Mr. It. Phillips). 

The yellow bands sometimes found in cakes of hydrochlorate of ammonia 
are probably a true chemical compound of sesquichloride of iron and hydro¬ 
chlorate of ammonia (sec ante, p. 446). 

Purity. —The London College, gives the following characters of it:— 

Totally soluble in proof spirit and in water. Potash added to the solution throws 
down sesquioxide of iron; afterwards, when added in excess, it evolves ammonia.— FA. 
JLond. 

Physiological Effects. —It produces the general effects of the ferrugi¬ 
nous preparations; but, on account of the small and variable quantity of iron 
present, it is a compound which is of little value. The hydrochlorate of 
amirfonia which it contains, renders it alterative, and in large doses aperient. 

Uses. —It has been employed as a deobstruent in glandular swellings, in 
amenorrhoea, and other cases where the preparations of iron are usually em¬ 
ployed. 

Administration. —It may be given in substance in doses of from four to 
twelve or more grains. 

TMCTUM FERRI AMM0N10-CHL0R1DI, L.; Tincture of Ammonio-Vhh- 
riduof iron. (Ammonio-Chloridc of Iron, jiv.; Proof Spirit, Oj. M.)— 
“ A fluidounce yields by decomposition 5*8 grains of sesquioxide of iron.'” 1 
It should be expunged from the Pharmacopoeia. 


143. FERRI IODIDUM.-IODIDE OF IRON. 

Formula Pci. Equivalent Weight 154. 

History. —We arc indebted to Dr. A. T. Thomson for the introduction of 
this substance into medicine. 2 To distinguish it from other compounds of 
iodine and iron, it is sometimes termed protiodide of iron. Other names 
for it are iodurct, hgdriodate, or iodoliydrate of iron. 

Preparation. —Directions for the preparation of this compound are given 
both by the London and Edinburgh Colleges. 

The London College orders of Iodine, jvj.; Iron Pilings, 3ij.; Distilled Water, Oivss. 
Mix the Iodine with four pints of the water, and to these add the Iron. Heat them in a 
sand-bath, and when the liquor has acquired a greenish colour, pour it off. Wash what 
remains with the half-pint of water, boiling. Let tbe mixed and strained liquors evaporate 
at a heat not exceeding 212“ in an iron vessel, that the salt may be dried. Keep it in a 
well-stoppered-vessel, access of light being prevented. 

The Edinburgh College orders any convenient quantity of Iodine, Iron-wire, and 
Distilled Water in the proportions for making solution of Iodide of Iron [sec Ferri Jodidi 
Syrupus], Proceed as directed for that process; but before filtering the solution 
concentrate it to one-sixth of its volume, without removing the excess of iron-wire. Put 
the filtered liquor quickly in an evaporating basin, along with twelve times its weight of 
quicklime around the basin, in some convenient apparatus in which it may bo shut 
accurately in a small space not communicating with the general atmosphere. 'Heat the 
whole apparatus in a hot air-press, or otherwise, until the water be entirely evaporated ; 
and preserve the dry iodide in small well-closed bottles. 

process adopted by the Edinburgh College is that suggested by Messrs. 


1 Phillips, op. cit. t » 

- Observations on the Preparation and Medicinal Employment of the Iodurct and Hgdriodate of 
Iron, 1834. 
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T. and H. Smith, 1 of Edinburgh. More recently 2 they have adopted another 
and an improved plan, in order more effectually to exclude atmospheric air. 
“ According to our new plan, we make a solution of iodide of iron in a 'Florence 
Hast, with six drachms of pure iron filings, two ounces and a quarter of iodine, 
and four and a half ounces of cold distilled water. After boiling till the 
liquid loses its. dark colour, we filter rapidly into another clean flask, and, 
without delay, place the flask over the flame of a spirit lamp or gas-burner, 
and evaporate the liquid at a boiling heat. The ebullition may be allowed to 
proceed with very little attention for a considerable period, but when the. 
liquid passes from a green shade into black, close attention becomes then 
necessary, as the process now approaches very near to its close. 

“ We can obtain the compound in two states,—either as a crystallized 
hydrate, or in an amorphous anhydrous form. To obluiu it in the first form, 
an iron wire or a glass rod must be dipped into tile liquid in the flask at short 
intervals, till, on removal and cooling, the iodide#(brms a dry and hard crust. 

“When the evaporation has reached this point, on removal from the heat 
fhe fused iodide crystallizes on cooling. To get the iodide in the anhydrous 
state, the evaporation must be carried still further. The period for bringing 
the application of heat to a close can very readily be judged of by occasionally 
placing a piece of cold glass over the mouth of the flask, and removing the. 
heat when moisture ceases to be condensed on the glass. A pure, anhydrous, 
spongy protiodide will then be found in the flask, as during the whole opera¬ 
tion the flask is filled with a body of steam continually given off by the liquid: 
the atmospheric air is completely excluded to the very hist. We have also 
proved by the test of starch-paper that no free iodine is given off from the 
beginning to the end of the process. 

“We now remove the iodide by breaking the flask and bruising the com¬ 
pound coarsely in a warm, dry mortar, arid enclosing it, without the least 
delay, in small well-corked bottles. If the process has been correctly managed, 
the iodide will dissolve in distilled water, giving nearly a colourless solution, 
or at least one having merely a slightly greenish and not a red tinge. It is 
not quite correct to term it completely soluble, as there is a minute trace of 
insoluble matter left, being no doubt produced by a slight decomposition of 
the iodide occurring during filtration, but this will be in proportion less to the 
same extent as the care has been greater.” 

Fine soft iron wire, employed by the Edinburgh College, is to be preferred 
to the iron filings used by the London College. It should be recently cleaned 
to free it from all rust. 

In this process one equivalent of iodine combines with one equivalent of 
iron, and forms one equivalent of protiodide of iron. 

The exclusion of the air is practised as much as possible during the opera¬ 
tion to prevent the formation of sesquioxide of iron and the separation of 
iodine. 2FeI + 30=Fc 2 0 3 + 21. An excess of iron is used by the 
Edinburgh College to take up any iodine which may be set free by the action 
of atmospheric oxygen. • 

Properties.— By evaporation with as little contact of air as possible, 
solution of iodide of iron yields green tabular crystals. 3 If the solution be 
evaporated te' dryness, and the residue be moderately heated, this salt is fused, 

1 Editih. and Loud. Journal of Medical and Surgical Science , vol. #. 

2 Pharmaceutical Journal, vol. ii). p. 487. 1844. * 

3 Mr. R. Phillips, Translation of the Pharmacopoeia 
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and on coding becomes an opaque, iron-grey, crystalline mass, with a metallic 
lustre. 

Iodide of iron Ins a styptic taste. It is fumble, volatile, veiy deliquescent, 
and very soluble in both water and alcohol. By exposure to the air, it 
undergoes decomposition, and deposits sesquioxide: its solution also undergoes 
a similar change. The iron of the protiodide, which thus becomes oxidized, 
parts with its iodine. According to some persons, sesquiodide of iron is 
formed. 6FeI -f 30=Fe 3 0 3 +2 (Fe 3 I 3 ). But as the decomposed solution 
lias the odour and flavour of iodine, and yields, on the addition of starch, the 
blue iodide of starch, it is more probable that it contains free iodine. Mr. 
Phillips, Jun. 1 * has suggested that, by the mutual action of iodide of iron and 
water, hydriodic acid and protoxide of iron are formed. Pel+HO=PeO+HI. 
The latter absorbs oxygen from the air, and becomes sesquioxide, 2FeO+0= 
Pe 3 0 3 ; while the hydriodic %cid becoming oxidized under the joint influence 
of air and light, yields water and free iodine. HI+0=H0+I. This 
explanation is supported by the fact that the hydrated iodide of iron becomes 
more acid by exposure to the air, and that the addition of iodic acid along with 
the starch augments the amount of iodide of starch formed, because the iodic 
decomposes the hydriodic acid. 5HI+10 5 =5H0+5I (see ante, p. 497). 

Whatever be the change, it is important to know that by keeping a coil of 
iron wire in the solution of protiodide, as suggested by Mr. Squire, 3 no free 
iodine or sesquiodide of iron is produced, although the liquid may bd fully 
exposed to air and light: sesquioxide of iron is formed, but if the solution be 
filtered, it is found to contain protiodide only. “A solution of protiodide 
of iron dissolves iodine abundantly, becoming brown, and possibly containing 
the sesquiodide, Fe 3 I 3 , but it is more likely that the iodine is not combined, 
as it is sensible to the test of starch.” 3 

Characteristics .—When heated in the air, it evolves violet vapours of 
iodine, while the iron attracts oxygen from the air, and is converted into 
sesquiodide. A solution of protiodide of iron yields with a solution of corrosive 
sublimate a red precipitate,—Pel+HgC=Hgl+FeCl; and with ferro- 
cyauide of potassium a bluish-white precipitate. 

Composition. —The composition of iodide of iron is as follows s— 


At. 

So. m. 

Per Cent. 

At. 

Sa.m. 

PerCt. J.D.Smith. 

Iron .1 

.... 28 ... 

... 18-2 

Iron . 

. 1 .. 

.28 ... 

... 14 ... 

.... 14-14 

Iodine. 1 .. 

....126 ... 

... 81-8 

Iodine . 

Water . 

. 1 .. 

.5 .. 

.126 ... 

. 45 ... 

... 63-8 . 63-64 

... 227.22-82 

Iodide of Iron 1.. 

....154 ... 

... 100-0 

Hydrated Iodide of Iron 1 .. 

.199 ... 

...100 0 ... 

,... 100-00 


The iodide of iron of the Pharmacopoeia contains, according to Mr. Phillips, 
five equivalents of water, FeI,5H0. Wittstein states that the hydrated iodide 
contains four equivalents only of water, FeI,4H0. 

It appears from Mr. Schplefield’s statement, 4 that iodide of iron, as 
prepared by the raaadacturing chemist, usually contains only from 10 to 15 
per cent, of water; for " if the process of evaporation be discontinued 
whilst ihe salt contains per cent, of water, it will be in so deliquescent a 
state as to be unavailable, unless for immediate use; whilst, on the other 
hand, if it be proceeded with until it attain the anhydrous stat^ the heat em- 

1 Pharmaceutical Journal, vol. iv. p.19. 184<t. 

3 Annul* of Philosophy, May 1886, p. J9. Also Pharmaceutical Journal, vol. i. p. 45,1843. 

* Kane, Mements of Chapistty.p, 1 88. 

4 Pharmaeeutual Journal, vol. i. pv 581, 1848., 
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Pukity; Physiological Effects; Uses. 

ployed will occasion decomposition by a liberation of iodine and formation of 
sesquioxide of iron, in consequence of the slight affinity these bodies possess 
for each other. The medium course is generally pursued, the manufacturing 
chemist allowing the salt to retain from 10 to 15 per cent., which is soon 
increased by exposure to the air, together with a partial decomposition.” 

Pukity.— It should be perfectly soluble in water. By exposure to the air, 
it absorbs oxygen and forms sesquioxide. 

Emits violet vapours by heat, and sesquioxide of iron remains. When fresh prepared 
it is totally soluble in water. 1’rom this solution, when kept in a badly-stoppered vessel,* 
sesquioxide of iron is very soon precipitated; but with iron wire immersed in it, it may 
be kept clear in a well-stoppered vessel.— Ph. Land. 

Entirely soluble in water, or pearly so; forming a greenish solution.—PA. Ed. 

Physiological, Effects, a. On Animals .—Three drachms of iodide of 
iron were administered to a dog : vomiting and purging were produced, but 
in three days the animal was well. One draclqp dissolved in a drachm of 
water killed a rabbit in three hours and a half, with the appearance of gradu¬ 
ally-increased debility: the stomach was found congested, and its lining 
membrane decomposed. Forty grains injected into the jugular vein of a dog 
killed the animal within twelve hours : the symptoms were dilatation of the 
pupils, staggering, vomiting, and bloody stools. 

ft. On Man .—In small and repealed doses its effects are not very obvious, 
save that of blackening the stools. It sometimes sharpens the appetite and 
promotes digestion. It passes out of the system in the urine, aud both of its 
constituents may be detected in this fluid. When it does not purge, it fre¬ 
quently acts as a diuretic. In full doses, as ten grains, it on one occasion 
caused uneasy sensation at the epigastrium, nausea, slight headache, copious 
black stool, and, in two hours, a larger quantity of urine, containing both 
iron and iodine. 1 2 Its medicinal influence on the body seems to be stimulant, 
haematinic, tonic, and alterative or deobstruent. It possesses the combined 
properties of iron and iodine. 

Sesqui-iodide of iron is said to produce the same effects, but to be more active than 
the iodide. 8 

Uses. —Iodide of iron is indicated as a tonic, kematinie, and resolvent in 
cases of debility accompanied with a soft and relaxed condition of the solids, 
and paleness of the skip. It is especially applicable in scrofulous and stru¬ 
mous affections of the glandular system, in which the use both of iodine and 
iron is indicated. 

In tabes mesenterica, and in swellings of the cervical lymphatic glands, it 
oftenproves highly advantageous. In chlorosis, and in atonic amenorrhcea. 
Dr. Thomson found it serviceable; and his testimony of its good effects has 
been supported by that of others. Its operation must be promoted by exer¬ 
cise, ana an invigorating diet. In secondary syphilis, occurring in debilitated 
and scrofulous subjects, it is in some cases, according to the testimony of both 
Dr. Thomson and Bicord, 3 * * a valuable remedy. * The last-mentioned writer 
employed it in the form *of injection (composed of from half a drachm to a 
drachm of iodide dissolved in eight ounces of water) in blenorrhoeas, and in 


1 Br. A. T. Thomson, op. cil. 

2 Land. Med. Gaz. June 18, 1841. 

3 Journ. de Pharm. xxiii. 308. • 

* Quoted by Pierbach, Die tieuetien Ent/k is d. Mat. Med. 2te Ante. 

8 i 
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that of lotion in venereal and carious ulcers Or. Pierquin 4 employed it in¬ 
ternally and externally in leucorrhtna and amenorrheoa. Jt lias also been used 
in incipient cancer and in atonic dyspepsia (Or. A. T. Thomson). 

Administration. —The, dose of it is three grains gradually increased to 
eight or ten, or more. Ricord has given forty grains per day. It may be ex¬ 
hibited in the form of tincture or of aqueous solution, flavoured with a little 
tincture of orange-peel. It must, be remembered that arfjjds, alkalies, and their 
carbonates, most, metallic salts, all vegetable astringents, and many organic 
‘•solutions, decompose it. Pierquin gave it in chocolate, Bourdeaux wine, dis¬ 
tilled water, diluted spirit., or made into lozenges with saffron and sugar. In 
leueorrlnea and nmenorrho-a, he employed an ointment (composed of a drachm 
of iodine to an ounce of lard), bv way of friction to the upper part of the thiphs. 

1. FER1U 101)11)1 SYRLTliS, E.; Syrup of Iodide of Iron. (Iodine, dry, 
200 grs. ; Fine Iron-wire, recently cleaned, 100 grs.; White Sugar, in powder, 
Sivss.; Distilled Water, fjvj. Boil the. iodine, iron, and water together in a 
glass matrass, at first gently, to avoid the expulsion of iodine vapour, afterwards 
briskly, until about two fluid-ounces of liquid remain. Filter this quickly, 
while hot,, into a matrass containing the sugar. Dissolve the sugar with a 
gentle heat, and add distilled water, if necessary, to make up six fluidounc.es. 
—Twelve minims contain one grain of iodide, of iron.)—Mr. Redwood’ states 
that when cane sugar is heated in contact, with iodide of iron, it becomes very 
readily changed into grape sugar ; and syrup of iodide of iron, as usually 
prepared, is very liable to become perfectly solid, in consequence of the 
organization of the grape sugar. To obviate this and other changes which 
occur in this syrup when heat is used in its preparation, Mr. Hemingway - 
has proposed the following modification of the process :— 

Take of iodine, pure and dry, Jvij, 3ij.; Iron filings, clean, 5(j.; Distilled Water 
q. s. to make f|xiiss. of the solution. Pat the iron tilings and half the water into a 
Wedgwood mortar or a flask, and add the iodine, in small quantities at a time, agitating 
the mixture until it has become colourless; then filter the solution, and wash the iron 
with the remainder of the water. Keep it, in a stoppered bottle, with a coil of iron wire. 
The liquid is called “ the solution P Each iluidrachm contains thirty grains of crystallized 
iodide of iron. When wanted for use pour it off without, disturbing the sediment, and 
pass through a coarse filter. # 

Take of simple syrup, Dxv.; the solution of iodide of iron, as above, ftjij. Gently 
evaporate the syrup over the fire until it has decreased in weight, t wo ounces andrdupois, 
then introduce it into a, bottle, add the solution of iodide of iron, and shake t hem together. 
Itepcat the agitation after the syrup has cooled, and keep it in small stoppered bottles. 
Each l'5j. of the syrup contains rattier more than gr. iij. of the dry iodide; or four grains 
of the crystallized (hydrated) iodide. This syrup is faintly green. 

Syrup of iodide of iron is a very convenient preparation for the exhibition 
of the iodide, as it is not so readily decomposed as an aqueous solution of this 
salt. 1 * 3 In the Edinburgh Pharmacopoeia it is described as being “ colourless, 
or pale green; transparent; without sediment, even when exposed to the air.” 

Twelve minims or fifteen drops of the Edinburgh preparation contain one 
grain of iodide (Christison): each f5j. contains gr. of the crystallized iodide. 
This preparation, therefore, is somewhat stronger than Mr. Hemingway's. 

1 Pharmaceutical Journal, vof. vi. p. 3.17, 1847. 

= Thid. p. 315. 

3 tor 6omc observations on the chemical properties of S^rop of Iodide of Iron, see Wackcnrodcr, 
in the Pharmacculise/ies Cenlml.Jilalt.fhr 183!), S. 628. Sec also some remarks on lodnretvm 
Pern Sarchara/nm, by Kcfiier, in Bertinigches Jahrhuch far die Pharmacie, ltd. xlii. S. 212, 1839. 
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The officinal syrup of the Edinburgh College may be given several times a 
day in doses varying from fifteen drops to a iluidraclnn. Larger doses are 
apt to occasion sickness and even’Vomiting (Christison). As it is readily 
decomposed by contact with various substances, as well as by exposure to the 
air, when it is diluted, it is best to administer it in solution in simple water; 
but the dilution should not be made long before being used. It is, therefore, 
better to let the patiegt dilute it immediately before swallowing it. 

2 . PILULE PERM I0D1DI; Mite of Iodide ,f Iron .—Agitate 127 grains' 
of Iodine, 5 ss. of coarse Iron Wire, and 75 minims of Distilled Water, in a 
strong stoppered ounce phial until the froth becomes white. Pour the fluid 
upon two drachms of powdered sugar in a mortar, triturate briskly, and add 
gradually half an ounce of liquorice powder, a drachm and a half of powdered 
gum, and a drachm of flour. Divide the mass into 141 pills, each of which 
contains about a quarter of a, grain of iodide pf iron (Leslie, quoted by 
Christison). 


144. Ferri Pernitras.—Pernitrate of Iron. 

Formula FtfOVlNO 5 . Equivalent Weight 242. 

Persesqninitrale of Iron ; Ferrum ni/rimm oxgdatum. —Obtained by dissolving iron, 
sesquioxide of iron, or the hydrated sesquioxide of iron, in nitric acid. 

Mr. Kerr,’ who introduced the use of this compound into medicine, gives the following 
directions for its preparation:—Take of small chips or pieces of iron-wire, jiss.; nitric 
acid, Jiij. by measure; water, 3 xxv ’j-; hydrochloric acid, 5j. Put the iron into an 
earthenware vessel, and pour on f lic nitric acid, previously d'filled with fifteen ounces of 
flic water. Set the vessel aside till the whole of the acid has united with the iron; then 
decant the liquid from till’ portion of iron which remains undissolved, strain, and filter. 
Add the hydrochloric acid with the remainder of the w ater, or with as much of that liquid 
as shall increase the whole solution to thirty ounces. The process usually requires from 
nine to twelve hours for its completion. Without the use of the hydrochloric acid the 
liquid is apt to become turbid in a lew weeks. 

The solution when rigidly made is of a beautiful dark red colour when viewed with 
transmitted light. Its taste is very astringent. 

Its topical effects are those of a very powerful asfKugent and mild caustic. Mr. Kerr 
lliinks that in addition to an astringent quality it possesses the properly of diminishing flic 
irritability and tenderness of the mucous membranes with which it comes in contact. Its 
remote effects are luematinic and tonic, like other ohalybcutes. Altogether, this pre¬ 
paration resembles in its medicinal properties the sesquiehloride of iron. 

Mr. Kerr introduced it as a. valuable remedy for chronic diarrho'a both in children and 
adults, and whether accompanied with vomiting or not. Vyitli 1 he exception of dysentery, 
and the diarrhoea which succeeds typhus, he found it useful in almost every ease of 
diarrhoea. He employed it both by the mouth and by the reetum. l)r. Graves 1 2 lias borne 
testimony to its beneficial effects; as has also Kopp, 3 who states that he gave it with 
success ill many eases which had resisted every approved remedy. Dr. T. 0. Adams, of 
the United States, employed it not only in diarrhoea buf also in other mucous discharges, 
as leucorrhoea, in which disease he conjoined the local use of it with its internal administra¬ 
tion. He also used it in aphthous sores and tooth-ache (l)ungiison). Dr. J. W ; .Williams 4 
used it with success in the diarrhoea and alvine hemorrhage of typhoid fever. 

It seems well adapted for hantiatemcsis, hemorrhage from the bowels, and uterine 

1 Eitinb. Med. und Surg. .hum. vol. xxxvii. p. 00, 1S32. 

System of Clinical Medicine , p. Iff2, 1843. 

3 Venkwiirdigkeit in der iirzti. 1‘rajns, Bd. iii. S. 327 ; alsu Duugjjstm, fa Remedies. 

1 Boston (United States) Med. and Bury. Joum. Apjit. 7, 1841. 
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hemorrhage, ill pale, feeble, and languid constitutions. In such it limy be employed to 
serve the double purpose of a topical astringent, and a tonic, and ha-matinie. 

The dose of it is from ten drops to a fluidraelim. Mr. Kerr gave in some eases a tea- 
spoonful three or four times a day ; and he was acquainted with one case in which half 
an ounce was swallowed with no other clfect than a considerable degree, of costiveness. 
It may be given in plain water. Kopp gave it in gruel; but, it is probable that it. would 
prove less effective us a topical when administered in gruel than m simple water. To 
children it. may be given in doses of a, few drops according to their age. Mr. Kerr 
employed from nine to twelve drops, in warm water, in the fofcn of enema, for young 
children. Diluted with water, it, has been employed, as an injection, in leucorrhrea and 
uterine hemorrhage. 


145. Ferri Arsenias.—Arseniate of Iron. 

j Formula 31'c.G\ As(} r ’, GIIO. Equivalent Weight 274. 

Ferrvm OTi/r/n/atnin armtirieum ; Arseniate of the .Proto.nde of Trim.. —Obtained by 
adding the arseniate of potash, or of soda, or of ammonia, to a solution of protosulphafc 
of iron. The while precipitate, is to he collected, washed, and dried. It is very sparingly 
soluble in water, and its solution by exposure to the air acquires a greenish colour. Its 
effects are similar to those of arsenious acid: topically it, arts as a caustic. It lias been 
employed both internally and externally. Mr. Carmichael 1 used it externally in ulcerated 
cancer. He applied from half a drachm to a drachm, as a dressing in cases of extensive 
ulceration. In about, half an hour it excites uneasiness, which continues for several 
hours, and is followed hv swelling, especially when it is used for ulcers of the face : in a 
few days a slough is formed. The employment of it, like, that of other arsenical prepara¬ 
tions, requires caution, as the arsenic becomes absorbed. It lias been used by nictl, 2 in 
lupus, elephantiasis, psoriasis, chronic eczema, and lichen. The. dose of it. is from T yb 
to -jth of a grain in the form of pill. 11. may he applied externally in the, form of 
ointment, composed of from 9j. to jjss. of the arseniate to gj. of fat. 


146. FERRI ACETAS.-ACETATE OF IRON. 

Formula. YF 0 :i ,3A. Equivalent Weight 233. 

History.—A solution of the sesqnioxide of iron in noetic acid has long- 
been known and used in the arts. It constitutes the iron liquor of the dyer 
and calico-printer. 

Preparation. —The Dublin Collct/c orders it lobe prepared as follows:— 

Take of Carbonate sosqnioxide} of Iron, one part; Acetic Acid, ,«> parts. Digest 
during three days, am tiller. 

Propertius. —It is a deep red liquid, having an acid, chalybeate taste. It 
reddens litmus. 

Characteristic*. —When heated, it yields acetic acid. Eerrocyanide of 
potassium strikes a blue colour with it, infusion of galls a purplish-black. 

The acidic acid combines with the sesqnioxidc, as well as with any protoxide 
of iron contained in the so-called carbonate, and causes the evolution of 
carbonic acid. 

Much of the sesquioxide, sold as carbonate, of iron of the shops lias been 

1 F.ssav on the F/frr/s ot Carbonate and other .Preparations of Iron upon Cancer, pp. 50, GO, 
341, 343, i t. seq. 1800. 

2 (luoicd by Asrhenbrcfim'r. Fie ncun;n Jrzneimittel. ISIS. 
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calcined: wben such is the case, it’is unlit for making acetate of iron, as its 
solubility in acetic acid is thereby diminished. 

Composition. —This liquid is essentially a solution of the acetate of the 
sesquioxide of iron, Te 2 0 3 ,3A. But it also contains acetate of the pro¬ 
toxide of iron, FoO,A. The relative proportion of the two acetates depends 
necessarily on the proportion of the two oxides contained in the carbonate 
employed. The preparation may he considered as essentially a solution of the 
acetate of the sesquioxide of iron. % 

EHerman s disinfectin'/ fluid 1 contains the acetate of the sesquioxidc of 
iron (see ante, p. 779). 

The PnysiOLor.icAL Effects and Uses are the same as other ferruginous 
compounds. —The dose is from ten to twenty-five drops in water. 

1. PERM ACETATIS TIJiCTURA, D.; Tincture 4J'Acetate of Iron. (Acetate 
of Potash, two parts ; Sulphate of Iron, one j>a*l; Rectified Spirit, twenh/- 
si.r parts. Bub together the acetate and sulphate, then dry, and add the 
spirit. Digest for seven days in a well-stoppered bottle; then pour off the 
clear liquor, and preserve in a vessel perfectly closed.)—In this process the 
sulphate of iron is decomposed by the acetate of potash, the products being 
acetate of iron and sulphate of potash. l , YO,SO :i + 7110 +K( ),A = FoO fc A-t- 
1 K0,S0 3 . The mixture becomes moist owing to the evolution of the water 
of crystallization of the sulphate of iron. The acetate, of iron and the excess 
of acetate of potash dissolve in the spirit; but the sulphate of potash is inso¬ 
luble in it. The two acetates are probably in combination, as suggested by 
Dr. Barker, 2 forming a ferro-aceln/e of potash, for the solution, though 
containing protoxide of iron, is unchanged by atmospheric oxygen. It is a 
claret-coloured, perfectly transparent tincture, having a strongly chalybeate 
taste. Dr Aldridge 3 found that the tincture may be decolorized by adding a 
solution of sulphate of potash to it: he ascribes this to the acetate of potash 
being carried down by the precipitating sulphate of potash, leaving uncom¬ 
bined protoacctato of iron in solution. it possesses the usual medicinal 
properties of a ferruginous compound. It is a very agreeable chalybeate, and 
was introduced into the Dublin Pharmacopmiu by Dr. Perceval.—The dose is 
from half a Jluidraclnn to one iluidrachm. 

2. TINCTURA ACETATIS FERRI CUM ALCOHOLS, l>.; Tincture of the 
Acetate of Iron with Alcohol. (Sulphate of Iron ; Acetate; of Potash, a,a. 3j.; 
Alcohol, Oij. [wine measure']. Triturate together the sulphate and aeetate, 
then dry them, and, when cold, add the alcohol. .Digest, in a well-stoppered 
bottle for twenty-four hours.)—The changes that occur in this, are similar to 
those described in the preceding preparation. Alcohol is substituted for 
rectified spirit, by which a stronger and more permanent preparat ion is obtained. 
—Dose, from 20 drops to a draclun. 


1 VltarnlhenUical Journal, vol. vii. |>. #80, 1817. 

” Observations on lint Dublin Vhtirtnaropuna, 1 830. 

3 Dublin Journal of Medical Sciencr, vol. x. 1830. 
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147* Ferri Lactas.—Lactate of Iron. 

Formula FeO,L,3HO. Equivalent Weight 144. 

Ferrum lacticum ; Lactate of the Protoxide of Iron.— Obtained by dissolving metallic 
iron in dilute lactic acid: the solution is to be evaporated so that it may crystallize. 
^Wohler’s process, as given by Dr. Christison, 1 is as followsSprinkle in two pounds of 
sour whey an ounce of sugar of milk, and the same quantity of pure iron filings. Digest 
at a temperature of 100° F. until the sugar be dissolved, and then add another portion of 
sugar of milk. As soon as a whitish crystalline powder begins to form, the solution is 
strongly enough charged with lactate of iron. Then boil and filter into a close vessel; and 
the salt is partly deposited on cooling in greenish-white prisms, and partly forms a 
crystalline crust. These crystals, when slightly washed with cold water and quickly dried 
with bibulous paper, are pure cflough for medical purposes; and they may be obtained 
quite pure by a second crystallization.” The iron dissolves in the free lactic acid with 
the evolution of 'hydrogen gas: fresh lactic acid is furnished by tho action of caseine 
{which acts as a ferment) on the sugar of milk. Lactate of iron is a greenish-white -salt, 
in small acicular or prismatic crystals, which have a sweetish chalybeate flavour. They 
are soluble in 48 parts of cold or 12 parts of boiling water; and they are nearly insoluble 
in alcohol. 

Tliis salt was introduced into the Materia Medica by Gdlis and Contd, whose memoir, 
on this subject, has been favourably reported on to the Academic Royale de Mddecinc 
by MM. Bouillaud, Fouquier, and Bally. 2 It was asserted to be superior to every other* 
preparation of iron on the ground that iron after its administration is converted into a 
lactate by the .lactic acid of the gastric juice, and the universal distribution of lactic 
acid through the body appeared to lend support to these statements. Bouillaud and 
others have found it useful in amemia, amenorrhoea, dysmenorrheea, and other maladies in 
'which the chulybeates are generally found beneficial. It is administered in doses of from 
two to five grams. It may be given to the extent of half a drachm daily. It has been 
employed in a great variety of forms, 3 such as pills, tablettes , pastilles, dragees, bread 
{iron-bread!), and chocolate! 1 I agree with Mialhe 4 in opinion that there is no evidence 
of its superiority over the citrate or tartrate of iron. 


148. Ferri Tanixaa.—Tamxate of Xrofy 

Formula FXF.STan. Equivalent Weight 716. 

Ferrum Tamicum. —“ To a boiling solution of 90 parts of pure tannic add, add gradually 
440 parts of subcarbonate (sesquioxide) of iron, which has been prepared from pure 
sulphate of iron and carbonate of soda and dried at a moderate heat. Agitate the solution 
till the effervescence ceases. Evaporate the mixture at 176° F. in aifcrcelain vessel, 
until it becomes thick; then spread it on glass or porcelain to dw in a stove at 95° F.” s 
A taano-gallate of iron (ink) is obtained by adding decoction of nutgalls to a solution 
of a salt of a sesquioxide of iron (as the_ persulpnas). Tannate of iron is blue. Ac¬ 
cording to Wittstein, its formula is PO^ITan. As contained in ink it is usually mixed 
with a little gattate. Its properties arc astringent, hsematinic, and tonic. Ink is a 


1 Dispensatory, 2d edit. p. 975, 1848. . < 

2 Bulletin de l’Academic Boyale de Medecine , 1840; also Merat, Supplement aw Diet, de Mat, 
Med. p. 294, 1846; and Brit, and For. Med. Rev. vol. x. p. 565, 1840. 

• 3 See the various formulse for these preparations in Bourchardat's Nouveau Tormulaire magistral, 
3me td. p. 277, 1845. 

4 TraitS de l’Art de Formuler, p. 184, 1845. ' 
s Benedetti, quoted by Beasley, Pocket Formulary. 

8 Buchner's Reperlorimd-, Bd. xlv. S. 289, 1847. 
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Citrates of Iron.— Fstaic Citrate of Ammonia. 

popular and successful application to ringworm {herpes circinatus). Tannatc of iron has 
been panegyrised in chlorosis, though there is no Teason to suppose that it is superior to 
other chalybeates. Trousseau and Pidoux have employed it in the form of syrup (svrupus 
ferri tannatis), which is thus prepared by B£ral l Take of simple syrup, 375 parts; syrup 
of vinegav, 125 parts; citrate of the magnetic oxide of iron, 10 parts; extract of nutgalls, 
4 parts. Mix and form a syrup. This preparation is said to be soluble and tasteless. 


149. Ferri Citrate*.—Citrates of Iron. 

Two citrates of iron have been employed in medicine. 

._*• Ferrt Protocitra* j Protocitrate of Iron; Citrate of the Protoxide of Iron. 3FeO, 
Ci ;* Eq. Wt. -273.—This is prepared by treating iron filings with citric acid previously 
dissolved in distilled water. The salt is white and pujpcrulent, and but slightly soluble. 
Bourchardat says it is an excellent chalybeate; but it is rarely used. It may be given in 
doses of from gr. ij. to gr. viij. in the form of pills. 

_a. Ferri Pereltras ; Percitrate of Iron ; Citrate of the Sesquioxide of Iron. IVO 3 , 
Ci,2HO=263?—Obtained by adding about Jviij. of moist hydrated sesquioxide of iron 
to a boiling solution of $iv. of crystallized citric acid in Jxvi. of water, adding rather more 
oxide than the add will dissolve. When cold, filter, evaporate by a water-bath to a syrupy 
consistence, spread out on earthenware dishes, and dry with a gentle heat until it 
separates in scales. 2 M-. Hemingway 3 found that it contained from 28 to 30 per cent, of 
sesquioxide. It is found in garnet red scales. It reddens litmus, is very slowly soluble 
in cold water, but readily soluble in hot water. Its medicinal properties are similar to 
the other citrates. Dose from gr. ij. to gr. x. in the form of powder, pill, or solution. 

Aqua carbonica cum ferri citrate .—Bewley and Evans’s chalybeate water is a solution 
of thirteen grains of citrate of iron in 5vj. of carbonic acid water flavoured with syrup of 
orange-peel. Its flavour is very agreeable; but it is apt to excite unpleasant eructation# 
shortly after it has been swallowed. 

The Citrate of_ the Magnetic Oxide of Iron,' prepared by combining the magnetic oxide 
with citric acid, is' similar in its medicinal properties to the other citrates. 


150. AMMONI4E FERRICO-CITRAS.—FERRIC CITRATE 

OF AMMONIA. 

Formula 3NH*,3Fe s O s ,2Ci ?. Equivalent Weight 621?. 

History. —In 1831, M. Beral 6 published a formula for the preparation of 
a citrate of the sesquioxide of iron; but the salt {ferri percitrau) obtained 
by this prQflps is acid, and sparingly soluble in water. 

According to Mr. Hemingway, 6 M. Beral prepared and sold, under the 
name of citrate of iron, a salt which was neutral and readily soluble in 
water, and the formula for the preparation of which was different to the one 
published. .... 

About 1842, a sail purporting to be similar to M. BeraTs preparation was 
introduced into use in .England, under the name of citrate of iron. This 
salt I found to contain ammonia; and in the second edition of this work 


» * • 

1 Pharmaceutical Journal, vol. ii. p. 48, 184it 
3 Beral, Pharmaceutical Journal, vol. i. p. 591, 1842. 

3 Land. Med. &zr.THarch 29, 1844, p. 859. 

4 Beral, Pharmaceutical Journal, vol. ii. p. 48, 18-f*i. 
* Journal de Pharmacie, vol. xvii. p.<594, 1831. 

6 London Medical Gazette, March 15, 1644, j). 83* 
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(published in 1842) I called it ferro-citrate of ammonia, and stated that 
its composition was similar to Aikin's ferro-tartrate of ammonia. 1 

This salt is now commonly known in the shops as ammonio-citrate of 
iron (ferri ammonio-citrax), or the citrate of iron and ammonia (ferri 
et ammonias citras); but as the iron appears to enter into the composition 
of the acid or electro-negative ingredient of the salt, the term ferro-citrate 
of ammonia, originally used by me, appears to be more appropriate. But 
in order to distinguish the ferro-citrate containing the sesquioxide of iron 
from those ferro-citrates which contain either the dentoxide or protoxide of 
iron, I have adopted Mr. Hemingway’s suggestion, 2 and denominated it the 
ferric citrate of ammonia. 

Preparation. —Mr. Redwood 3 gives two processes for the preparation o of 
tins salt:— 

Take of crystallized Citric Acid'yiv.; Distilled Water, Jxvj. ; Moist Hydrated Peroxide 
of Iron, about Jviii.; Solution *ji Ammonia, q. s. Dissolve the acid m the water in a 
Wedgwood’s disk, neat the solution to boiling, then add the oxide of iron, winch should 
he in slight excess. Continue the heat of a water-bath until no more oxide of iron is 
dissolved, then allow the solution to cool; add a little distilled water, to facilitate filtration, 
and filter the solution; add solution of ammonia until it becomes neutral to test paper; 
evaporate it at the heat of a water-bath to a syrupy consistence; spread it out on earthen¬ 
ware dishes, and dry with a gentle heat. When dry, it will separate from the dishes in 
scales? 

This is Beral’s process for the preparation of the citrate of the sesquioxide 
of iron, but modified by the addition of solution of ammonia. 

The second formula for the preparation of this salt given by Mr. Redwood, 
and which he says is the best, is the following:— 

Take of Crystallized Citric Acid, §iv.; Clean iron filings, or small iron nails, Jij.; 
Distilled Water, q. s.; Solution of Ammonia, q. s. Dissolve the citric acid in twenty 
times its weight of water in a Wedgwood’s dish, add the iron, and apply a gentle heat 
until effervescence ceases, and no more iron is dissolved, renewing the water from time to 
time as it evaporates; filter the solution, and add solution of ammonia until it is slightly 
in excess; evaporate by the heat of a water-bath until it acquires a syrupy consistence; 
then spread it out in thin layers on earthenware dishes, and dry it with a gentle heat. 
When dry it will separate from the dishes in scales. 

This is a modification of Mr. Aikin’s process for the preparation of the 
ferric citrate of ammonia. 

Properties. —This salt occurs in thin shiny scales of a beautiful hyacinth 
red colour when examined by transmitted light. Its taste is sweetish and 
astringent. It is neutral to litmus, and readily soluble in water. It i3 
nearly insoluble in alcohol. 

Characteristics. —Neither ferrocyanide nor ferrideyanide of potassium 
produce any effect when added to a solution of this salt, unless a few drops of 
a dilute m in eral acid be previously added, when ferrocyanide causes a dark 
blue precipitate (Prussian blue). If a few grains of the ferric citrate of 
ammonia be heated in a test tube with liquor potass®, a copious evolution of 
ammoniacal gas takes place. , 

Composition. —As usually found in commerce this salt is probably a com¬ 
pound of ammonia, sesquioxide of iron, citric acid, and water. 

The quantity of sesquioxide of iron contaified in it has been variously 


1 Elements of Materia Medica, vol. i. p. 808, 2d edit. 1842. 
London iiedical Gasetttj, March 29, 1844, p. 863. 

Gray’s Supplement to the Pharmacopoeias, 2d edit. 1848. 
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stated. Mr. Hemingway 1 obtained nearly 36 per cent, of sesquioxide from a 
sample prepared by himself; but he says that the commercial salt contains 
on an average only 30 per cent. At my request Mr. Bedwood kindly 
examined five specimens of the ferric citrate of ammonia, and found that they 
yielded respectively the following per centage quantities of sesquioxide of iron 
(Fe 2 !) 3 ): No. 1, 31; No. 2, 34.3; No. 3, 34.8 ; No. 4, 34.4 ; No. 5, 34.5. 
Nos. 1, 2, and 3 were commercial samples; Nos. 4 and 5 were prepared in 
the laboratory of the Pharmaceutical Society. No. 1 was a bad specimen; 
No. 2, not very good; No. 3, very_good; Nos. 4 and 5, good. A salt having 
the composition 3NH 3 ,3Fe 2 0 3 ,2Ci,5H0, would contain 36.036 per cent, of 
sesquioxide of iron. The same salt’ in the anhydrous state would yield 38.6 
pe* cent, of sesquioxide. 

According to Wittstein, 2 the composition of the ferric citrate is 5(NH 4 ,0), 
4Fe 2 0 3 ,6Ci,18H0. But the salt which he obtained does not appear to have 
been identical with that of English commerce, for he says that it was greenish 
yellow, and by drying lost ammonia and acquired acidity. Moreover, a salt 
thus constituted would contain barely 20 per cent, of sesquioxide. Haidlen 3 
obtained only 10 per cent, of sesquioxide in the ferric citrate. 

Physiological Effects. —The topical effects of this chalybeate are very 
slight. It has very little taste, and that by no means disagreeable; and it 
rarely disagrees with the stomach. Like the other ferruginous salts in which 
iron is a constituent of the acid part, this has very little astringency. 

The general or constitutional effects resemble those caused by other ferru¬ 
ginous compounds (see ante, pp. 189 and 758). Compared with the sulphate 
and sesquichloride I think that, for the quantity of iron which it contains, it 
is inferior in activity to them (see ante, p. 191). 

Uses. —The great advantages of this preparation, as a chalybeate, are, 1st, 
its being devoid of any disagreeable flavour, so that it is readily taken by 
cliildren and delicate persons; 2dly, its being devoid of irritating properties, 
so that it is not apt to disturb the stomach; 3dly, its being readily soluble in 
water, and forming a very agreeable solution; 4thly, it may be given in con¬ 
junction with the alkaline carbonates, and many other salts often required 
when chalybeates are administered. 

On the other hand it has its disadvantages : 1st, being devoid of astringent 
properties it is unfitted for those cases in which the chalybeates are resorted 
to on account of their topical effects (see ante, p. 193); 2dly, it appears to 
me to operate on the general system more slowly and less powerfully as an 
hsematinic (see ante, p. 188) than the sesquichloride or sulphate. In extreme 
anaemia from violent hemorrhage, where an immediate and powerful hsematinic 
is required, the ferric citrate of ammonia is inferior to the chalybeates just 
mentioned. 

But in ordinary cases of debility requiring a ferruginous tonic, especially 
where the stomach is irritable, or where the alkaline carbonates are required 
to be conjoined, and also in the various strumous affections of cliildren, the 
ferric citrate is a valuable and useful preparation. 

1 London Medical Gazette, March 20, 1844. Mr. Hemingway infers, that the compogitiou of 
this salt is one equivalent of citrate of iron and one equivalent of citrate of ammonia; but he adopts 
116 as the equivalent for citric acid. • If we alter his fornmla to suit tho equivalent (165) for citric 
acid used in the present work, it will be: 3NH 3 ,3Fe0 3 2Ci, ns giveq^n the test. 

2 Buchner’s Repertorium, 2ter llcihe, Bd. xlii. S. 2iW, 1846. 

3 Ibid. Bd. xxxiv. S. 397, 1844. 
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Administration. —It may be given in doses of from gr. v. to gr. x. dis¬ 
solved in water, flavoured with syrup of orange peel, or in some bitter infusion, 
as of gentian or calumba. 


151. Ammonias Ferrico-Tartraa.—Ferric Tartrate of Ammonia. 

Formula NH 3 ,1V0 3 ,T?. Equivalent Weight 229 P. 

Ammonia Ferro-Tartras; Fcrro-Turtrate of Ammonia; Tartrate of Iron aud 
Ammonia; Aikin’s Ammonio-Tartrate of Iron .—This salt was first employed in medicine 
by Mr. Aikiu. 1 

It may be prepared by adding caustic ammonia to a solution of tartrate of iron (prepared 
by digesting together, for two or three days, one part of tartaric acid, dissolved in hot 
water, with two or three parts of iron filings). 'The green solution thus obtained is to be 
evaporated to dryness by a genjlo heat. Mr. Procter of Philadelphia prepares it by 
adding hydrated sesquioxide of iron to a solution of bitartrate of ammonia. 

It is in the form of shining brittle fragments of a deep red colour, not very unlike 
pieces of deep-coloured shell-lac. It is very soluble in water. Its taste is strongly 
saccharine. According to Mr. Hemingway, 6 it contains did) per cent, of sesquioxidc of iron. 

Its general effects are analogous to those of the oilier ferruginous compounds, except 
that it lias very little if any astringcncy. Its advantages over other chalybcatcs arc its 
ready .solubility in water, its palatable taste, and the facility with which it may be mixed 
with various saline substances, without undergoing decomposition. It contains more 
oxide of iron than the same quantity of sulphate. The dose for an adult is five or six 
grains in powder, pill, or solution. It may be exhibited in .porter without being detected 
by the taste. It may be added to the compound decoction of aloes without suffering 
decomposition. 


152. POTASSJE FERRICO-TARTRAS.-FERRIC 
TARTRATE OF POTASH. 

Formula 2K0,Fe 2 0 3 ,2T. Equivalent Weight 438. 

History. —This preparation was first described by Angelus Sala at the 
commencement, of the seventeenth century. Mr. R. Phillips 3 improved its 
mode of preparation. The late Dr. Birkbeck described its medicinal pro¬ 
perties. 4 

This compound has had various appellations; such as chalyheated tartar 
{tartarm chalyheatm, ferratm, vel ferruginosus), tartarized iron ( for- 
rum tartarizatum ), tartar of iron (ferri tartai uni), potassio-Uutrate of 
iron {ferri potass io-tartms), ferro-tarlrale of potash (poi'wix ferro- 
tartras), and tartrate of potash and iron (potasses et ferri tartras), 

Preparation. —Soubeiran 5 directs this compound to be thus prepared :— 
Take of powdered Bitartrate of Potash, one part; Distilled "Water, six 
parts; Moist Hydrated Sesquioxide of Iron, as much as may he sufficient. 
Digest them, at the temperature of from 120° to 140° P., until the liquor 
ceases to dissolve a fresh quantity of hydrate; then 'filter, and evaporate to 
dryness by a gentle heat. 


1 London Medical Gazette, vol. viii. p. 43S. * 

J Ibid, March 29, 1844. 1 

8 An Experimental Examination of the last edition of the F/umeacopwia Londineetis, 1811. 

4 Lend. Med. Hee. No. xix. July, 1812. » 

6 Nouoeau Traite de Flumnacie. t. ii.*n. 447. 2ude ed. 
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The process of the London College, according to Mr. Phillips, 1 is a modifi¬ 
cation of that of Soubeiran. It is, however, much more complex. 

The London College orders of Sesquioxide of Iron, $iij.; Hydrochloric Acid, Oss.; 
Solution of Potash, Oivss., or as much as may be sufficient; Bitartrate of Potash, Jxiss.; 
Solution of Sesquicarbonate of Ammonia, Oj., or as much as may be sufficient; Distilled 
Water, Cong. iij. Mix the sesquioxide of iron with the acid, and digest for two hours in 
a sand-bath. Add to these two gallons of the water, and set aside for an hour: then pour 
off the supernatant liquor. . The solution of potash being added, wash what is precipitated 
frequently with water, and while moist boil it with the bitartrate of potash, previously 
mixed with a gallon of the water. If the liquor should be acid when tried by litmus, 
pour into it solution of sesquicarbonate of ammonia until it is saturated. Lastly, strain 
the liquor, and with a gentle heat let it evaporate, so that the salt may remain dry. 

The theory of this process is as follows :—By the reaction of sesquioxide 
of iron and hydrochloric acid, we obtain water and sesquichloride of iron. 
Be 2 O s + 3HC1 == Ee 2 Cl 3 + HO. , 

On the addition of caustic potash, the qpsquicliloride is decomposed, 
hydrated sesquioxide of iron is precipitated, and chloride of potassium is left 
in solution. 2(l'e 2 Cl 3 ) + 6K0 + 3H0=2(Ee 2 0 3 ),3H0 + 6KCl. 

When the hydrated sesquioxide of iron is boiled with bitartrate of potash, 
combination takes place, and the ferric tartrate of potash is formed. 

The Edinburgh College orders of Sulphate of Iron, Jv.; Biturtrato of Potash, $v. and 
5j.; Carbonate of Ammonia in line powder, a sufficiency. Prepare the Rust of iron from 
the sulphate as directed under Ferrugo, and without drying. Mix the pulpy mass with 
four pints of water; add the Bitartrate; boil till the rust of iron is dissolved ; let the 
solution cool; pour off the clear liquid, and add to this the carbonate of ammonia so long 
as it occasions effervescence. Concentrate the liquid over the vapour-bath to the consis¬ 
tence of a thick extract, or until the residuum becomes on cooling a linn solid; which 
must be preserved in well-closed vessels. 

The explanation of the formation of hydrated sesquioxide of iron (here 
called rust) has been already explained. The theory of the other part of 
the process is the same as that of the process of the London Pharmacopoeia. 

The Dublin College orders of Iron, drawn into thin wire, one pari; Bitartrate of 
Potash, in very subtile powder, /our parts ; Distilled Water, eight parts , or as much as 
may be sufficient. Let them be mixed, and exposed to the air during fifteen days in a 
wide vessel. Let the mixture, which is to be occasionally stirred, be kept constantly 
moist by the daily addition of water, taking care that the iron shall not be entirely 
covered by the water. Lastly, boil the product in a sufficient quantity of water, and let 
the filtered liquor evaporate to dryness over a water-bath. Let the Tartar of Iron be 
kept in a well-stopped vessel. 

By the united agencies of air and water, the iron is converted into the 
sesquioxide, which combines with the bitartrate of potash to form the ferric 
tartrate of potash. • 

PbofebJtiks.—I t is an olive-brown inodorous powder, with a styptic inky 
taste. It reacts on vegetable colours, mildly alkaline. It is slightly deliquescent, 
probably from the tartrate of potash which it contains. It dissolves in about 
four times its weight of water, and slightly in alcohol. 

Characteristics. —If ferroeyanide of potassium be added to a solution of 
ferrum tartarizatum, rib blue colour is produced; but if a few drops of an 
acid (as dilute sulphuric acid) be added, Prussian blue is immediately formed. 
Potash, soda, or their carbonates, do not decompose this solution at ordinary 
temperatures; nor does ammonia or,,its carbonates, even by the aid t>f heat. 
Tincture of nutgalls cause#a dark-colourcd precipitate. Sulphuric, nitric. 


Translation of the Phi 
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or hydrochloric acid, causes a precipitate which is re-dissolved by an excess of 
acid; the solution has then a very astringent taste. Tartaric acid causes the 
formation of crystals of tartar. Heated in a covered crucible, ferric tartrate of 
potash yields charcoal, carbonate of potash, and protoxide of iron. 

Composition. —The following table exhibits the composition of ferric 
tartrate of potash, according to Soubeiran and Capitaine, 1 and to Phillips. 2 

The salt obtained by Soubeiran and Capitaine had the following composi- 



Atoms. 

Eq. Wt. 

Per Cent. 

Soubeiran ip Capitaine. 

Potash . 

.... I . 

. 47 . 

. 18-147 .. 

. 18-23 

Sesquioxide of Iron.. 

.... 1 . 

. 80 . 

. 30-888 .. 

. 80-49 

Tartaric Acid . 

.... 1 . 

. 132 . 

. 50 965 .. 

. 5T28 

Tartarizcd Iron.. 

.... 1 . 

. 259 . 

..... 100-000 .. 



But the pharmacopreial preparation has, according to Mr. B. Phillips, only 
18 percent, of sesquioxide of iron; and, adopting bis analysis, the composi¬ 
tion of this salt is as follows:— 


At. Eq. Wt. 

Potash. 2 ... 94 ... 

Sesquioxide of Iron 1 ... 80 ... 
TartaricvAcid. 2 ...204 ... 


Per Ct.\ / 


At. Eq. Wt. Per Cl. 


21-461 


18-265 

60-274 


Neutral Tartrate of Potash . 1 ... 220 ... 51-598 
Basic Tartrate of the Sesqui¬ 
oxide of Iron . 1 ... 212 ... 48'402 


Tartarizcd Iron ... 1 ...438 ...100 000J 


1 ... 438 ...100-000 


As neither ferrocyanide of potassium nor the alkalies produce any precipitate 
in a solution of this salt, the sesquioxide of iron would appear to be a con¬ 
stituent of the acid, or electro-negative ingredient of the salt. It may be, 
therefore, regarded as a double sidt, composed of basic tartrate of the sesqui¬ 
oxide, as the acid or electro-negative ingredient, and tartrate of potash as the 
basic or electro-positive ingredient. Geiger 3 regards it as a combination of 
tartrate of iron and ferrate of potash. 

Purity. —In commerce we frequently meet with an imperfectly prepared 
compound, in which none or only part of the sesquioxide of iron is in chemi¬ 
cal combination with bitartrate of potash. In this state it is only partially 
soluble hi water, and the solution strikes a blue colour with the ferrocyanide 
of potassium, and throws down a reddish-brown precipitate with solution of 
potash. The following are the characters of the properly prepared salt:— 

Totally soluble in water: the solution does not change either litmus or turmeric: nor 
is it rendered blue by ferrocyanide of potassium; nor is any thing precipitated from it by 
any acid or alkali. The magnet does not act upon it.— Ph. Lund. 

Entirely soluble in cold water:''taste feebly chalybeate: the solution is not altered by 
aqua potass®, and not precipitated by solution of ferrocyanide of potassium.— Ph. Ed. 

Physiological Effects. —In its effects on the system it agrees, for the 
most part, with other ferruginous compounds. Its taste, however, is compara¬ 
tively slight ; its astringcncy is much less than the sulphate or sesquichloride, 
and consequently its constipating effects are not so obvious j and its stimu¬ 
lating influence over the vascular system is said to be somewhat milder. 
These peculiarities in its operation are supposed to depend op the tartaric 
acid and potash with which it is in combination. 

--- 1 - 

1 Journal de Pharmacie, t. xxv. p. 739, 1839. 

" Tramtaiion of I he Pfiarmaeopxia, 4th edit. 1841. 

3 llandjt, d. f harm. 
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Copper :—its History; Preparation. 

Uses. —It is not frequently employed, yet it is a very eligible preparation 
of iron, and may be employed wherever the ferruginous tonics are indicated. 

Administration. —The dose of it is from ten grains to half a drachm, in 
the form of solution or bolus, combined with some aromatic. 

This salt was formerly employed in medicine, under the name of globuli 
martiales or bottles de Nancy ; they were wrapped in a piece of muslin and 
suspended in water to form a chalybeate solution. 

VINUM FER1U ; Wine o f Iron ; Steel Wine. In the London Pharmacopeia 
of 1824 this was ordered to be prepared as follows:—Take of Iron Pilings, jij.; 
Wine [Sherry], Oij. ( wine measure). Mix and set the mixture by for a 
month, occasionally shaking it; then filter it through paper. 

. The iron suffers oxidation by the united influence of air and water, and 
the oxide of iron thus formed combines with the acids (malic, tartaric, and 
acetic?) contained in the wine. Mr. Phillips’*says a pint of this vinum ferri 
contains 22 grains of sesquioxide of iron. 

In the London Pharmacopoeia of 1880 the preparation called vinum ferri 
was made without wine! It was prepared with iron, cream of tartar, distilled 
water and proof spirit. A pint of it contained only 10 grains of sesquioxide 
of iron. This formula is not followed for the preparation of vinum ferri 
now kept, in the shops. . 

Vinum ferri is a weak chalybeate; it is sometimes administered to scrofu¬ 
lous and anaemic children, and to other persons. The dose of it is f'5j. to 
f' 5 iv., or more. 


Order XXVIII. COPPER AND ITS COMPOUNDS. 

153. CUPRUM.-COPPER. 

Symbol Cu. Equivalent Weight, 32. 

History. — Cuprum, or copper, received its name from KiWpoc, the island 
of Cyprus, where it was first discovered, or at least worked to any extent. Jt 
seems to have been known in the most remote ages of antiquity, for Moses 2 3 
speaks of brass (an alloy of copper and zinc). The alchymists called it 
Venus, ?. 

Natural History. —It is found in both kingdoms of nature. 

a. In the Inoeganjzeb Kingdom. —Copper is found in tlie metallic or regulinc ^tatc 
(native copper) ; combined with oxygen, both as protoxide, Ca'-’O (red copper ore), and 
oxide, CuO (black,copper)-, combined with sulphur, as the protosnlphuret Cu-'S (alance 
copper), and as sulphuret CnS (blue, or indigo-copper), and also forming double sulphurets 
(variegated copper FeCuS, copper pyrites FeCuS 2 , 8a-,.) ; combined with selenium; with 
chlorine (atacamite or muriate of copper) ; and with oxygen and an oxyacid (carbonate, 
phosphate, sulphate, silicate, vanadiate, and arseniate). It is also found in meteoric iron, 
in very small quantity, according to Berzelius, in Saidschiilz water, and in some eart hs. 

/3. In the OEGANiZEBfKiNGDOM.—It has been discovered in the ashes of most plants, 
as of stavesacre, rhatany, flax, nux-vomica, hemlock, &c. Sarzeaux has detected it in the 
blood of ahimals.- 1 

• • 

Preparation. —The copper of qpmmerce is usually prepared from* copper 

1 Translation of the Pharmacopoeia, 1824. 

- Job, ch. xxviii. 

3 Arm. do C/rim. xliv. 334., 
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It 

pyrites (the doable sulphuret of copper and iron). The greater part of the 
ore raised in Cornwall is of this kind. It is roasted jlfid then smelted, by 
which coarse metal is produced. This is calcineqSand again smelted, by 
which we obtain^/?, e metal, or, when cast in sand, blue metal. By re-roasting 
and smelting, coarse copper is produced. These processes of roasting ana 
smelting effect the expulsion of the sulphur and the oxidizement of the iron. 
The copper thus produced is melted and exposed to the air, to drive off any 
volatile matters, by which blistered copper is obtained. It is refined or 
toughened by melting it and stirring with a birclipole. 1 

Properties. —It is a brilliant red metal, crystallizable in regular octo- 
hedra and cubes, having a specific gravity of 8'86 to 8‘894 ; malleable and 
ductile: it has a nauseous, styptic taste, and a peculiar and disagreeable 
smell. It fuses at 1996° F. (Danicll): at a higher temperature? it may be 
volatilized. It is combustible,*and is readily oxidated. Acid, alkaline, saline, 
and fatty bodies, when placed«in contact with it in the air, promote its union 
with oxygen $ and, by dissolving a portion of the newly-formed oxide, acquire 
poisonous jj&perties. 

Characteristics. —Copper is easily recognized by its colour, and by its 
communicating a green tinge to flame. It dissolves in diluted nitric acid; 
the solution possesses the following properties:—It is blue, or greenish-blue: 
with p'otash or soda it yields a blue precipitate {hydrated oxide of copper, 
CuO,IIO); a small quantity of ammonia produces with it a similar bluish- 
white precipitate, but an excess re-dissolves it, forming a deep blue liquid 
(2NH 3 ,Cu0,N0 5 ); ferrocyanide of potassium occasions in it a reddish-brown 
precipitate {ferrocyanide of copper, Cu 2 ,FcCy 3 ); sulphuretted hydrogen 
and the hydrosulphurets throw down a precipitate {sulphuret of copper, 
CuS) ; mid lastly, a polished iron plate plunged into the liquid becomes coated 
with metallic copper. Cu0,N0 5 +Fe=Cu+Fe0,N0 5 . 

Physiological Effects. 1. or Metallic copper .-Metallic copper appears 
to produce no pernicious effects when taken internally so long as it retains its 
metallic state; as many cases are recorded where coins of this metal have been ■ 
swallowed, and retained for a considerable time, without any ill effects arising; 
and Drouard 2 gave as much as an ounce of finely-powdered copper to dogs of 
different ages and sizes, but none of them experienced Itny inconvenience 
therefrom. 

Notwithstanding these facts, however, various effects have been attributed 
to it. Thus Cothenius 3 says copper filiugs operate by stool, urine, and saliva; 
and the late Professor Barton 4 was accustomed to relate an instance of a child 
who, having swallowed a cent) continued for some time to discharge several 
pints of saliva. Lastly, Portal 5 mentions a case in which copper filings, 
incorporated with crumb of bread, acted powerfully on the system. I have 
no doubt but that the effects here mentioned arose from the oxidation of the 
metal by the acids of the alimentary canal. 

2. Of the Cupreoua Compounds, a. On Vegetablese — See Sulphate of 
Copper. 

«* J. H. Vivian, Ann. of Philosophy, N.S. vol. v. p. 113. *|$ 

- Exper. et Observ. sur V Empoisonnem. par F Oxide fit Ouivrc, Paris, 1802. 

Voigtel, Argneimittettehre. 

4 Chapman, Stem, of Titerap. ii. 457. 

5 Orfiia, Toxicol. Gen. ' 
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0. On Animals. —The salts of copper are poisonous to all classes of animals. 
In large doses they act as caustics and irritants. 

In animals killed rapidly by these poisons no morbid appearances are found, 
in consequence of death being produced by their action on the nervous system ; 
but when the death was slow, marks of gastro-intestinal inflammation, and 
occasionally indications of inflammation of the brain, have been observed. 

y. On Man. —The topical action of the cupreous salts is that of caustics, 
irritants, and astringents (see ante, pp. 157 and 158). On account of their 
action on sulphuretted hydrogen and the hydrosulphurets, they arc applicable 
as disinfectants (see ante, p. 163). 

They become absorbed (sec ante, p. 101). Drouard and others were of 
opinion that the preparations of copper did not become absorbed, but Leb- 
kufchner (quoted by Chri§tison) has detected copper in the blood of the carotid 
artery of a cat into whose bronchial tubes lie lyul injected four grains of the 
ammoniacal sulphate, and Wibmer 1 has found ,it in the liver of animals to 
whom he had given the acetate for several weeks. 

Most, if not all, the preparations of copper are poisonous in large doses. 
The sulphuret and ferrocyanide are doubtful exceptions to this statement. 

If the cupreous preparations be used in very small doses, they sometimes 
give relief in certain diseases (principally of the nervous system, see ante, 
pp. 185 and 213), without obviously disordering the functions; in‘other 
words, in these instances the only apparent effect is the modification observed 
in the morbid condition. These are the cases in which these preparations have 
been termed tonic, anti spasmodic or alterative, according to the nature of 
the disease; thus, in ague they have been termed tonic, in epilepsy antispas- 
modic, in dropsy alterative. The beneficial operation is presumed to be owing 
to some influence exerted by the remedy over the nervous system. 

The effects produced by the long-continued use of small doses of the pre¬ 
parations of copper have not been satisfactorily determined; they are said to 
be various affections of the nervous system (such as cramps or paralysis), 
alteration of the colour of the skin, chronic inflammation of the respiratory 
and digestive apparatus, slow fever, and wasting of the body. These symp¬ 
toms constitute what has been termed slow, or chronic poisoning by Copper. 
The smelters or workers in copper do not suffer from the vapour or emanation 
of this metal, as the workmen employed in the preparation of mercury, of 
arsenic, or of lead, do, from the vapours of these metals : this, indeed, might 
be expected, when we consider how much more volatile the latter and their 
preparations are, than copper and its compounds. 

In larger, or full medicinal doses, these remedies act as emetics, exciting 
speedy vomiting, with less nausea than tartar emetic produces. 

In still larger quantities, these bodies act as poisons, giving rise to gas¬ 
tro-intestinal inflammation, and disordering the functions of the nervous sys¬ 
tem, (especially the cerebro-spinal portion), constituting acute poisoning by 
copper. The usual symptoms are, a coppery taste, eructations, violent vomiting 
and purging, griping pains, crqmps in the legs and thighs, headache, giddiness, 
convulsions, and insensibility: jaundice is occasionally observed. In *some 
cases the terebro-spinal symptoms precede those which indicate inflammation 
of the alimentary canal* in experiments made on animals, it has been ob- 

-- - -♦- - -—-—-- 

1 Wirk. d. Arzn. ii. 244. 
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served that death was sometimes produced without any marks of local irritation; 
the symptoms being those indicative of a disordered condition of the nervous 
system. By some toxicologists these preparations are ranked among the 
irritant poisons, though Buchner 1 , from Reiter’s experiments, terms them 
astringent. 

Uses. a. Of Metallic Copper. —Copper filings, in doses of three or four 
grains, were formerly used in rheumatism, and also as an antidote against the 
effects of the bite of a mad dog. 

' ]3. Of the Cupreous Compounds. —These preparations are used both as 
external and as internal remedies: externally as stimulants, astringents, styptics, 
and caustics; internally, as emetics, tonics or antispasmodics, and astringents. 
Some of them have also been employed as disinfectants (see Cupri Sulphas). 

Antjijotes. —The chemical antidote for the cuprous preparations is albu¬ 
men ; hence, the whites of eggs, and in the absenceJof these, milk, or.even 
wheaten flour, should be employed. Iron flings have been proposed by 
Navier, by Payon and Chevallier, and subsequently by Dumas and Milne 
Edwards. The iron decomposes the cupreous salt, and precipitates the copper 
in the metallic (and, therefore, in an Jjicrt) state. The ferrocyanide of po¬ 
tassium is also said to be a good antidote : a drachm or two of it may be 
taken with safety, for it is not so poisonous as was at one time imagined. 
Sugdr was proposed by Marcelin Duval as an antidote ; its efficacy, though 
denied by Orfila and Vogel, has been lately reasserted by Postel. The alka¬ 
line sulphurcts formerly used are worse than useless, since they are active 
poisons. The inflammatory symptoms are of course to be subdued by the 
usual means. 2 


154. CUPRI SULPHAS.-SULPHATE OF COPPER. 

Formula CuO,S0 3 . Equivalent, Weight 80. 

History. —This substance was probably employed by Hippocrates, 3 under 
the name of svavoc, to promote the healing of ulcers. Pliny 4 also was doubt¬ 
less acquainted with it, though he seems to have confounded it with sulphate 
of iron. Ilis ahalcauthum cyprium was, perhaps, sulphate of copper. Tins 
salt has had various other names; such as Hue vitriol , (vitriolum cmruleum), 
Cyprus vitriol (vitriolum de Gypro), Homan vitriol, llue copperas, blue 
stone, and bisulphate of copper. 

Natural History. —It occurs in copper mines, as those of Cornwall, &c., 
and is formed by the joint action of air and water on sulphuret of copper. 
The cupreous solutions of copper mines are termed waters of cementation. 

Preparation. —It may be prepared by evaporating the water found in, or 
issuing from, copper mines. It is also produced by roasting copper pyrites, 
lixiviating the residuum to dissolve the sulphate, and evaporating so as to 
obtain crystals. In this process both the sulphur ,and the copper of the 
pyrites abstract oxygen from the air, and become, the one sulphuric acid, the 


} Toncologit. 

- For further details on this subject, consult the works of Drs. Ch: istison and Taylor. 
:i lk ulcerihus, p. 880, ed. Fees. f 

4 llist. Nat. xxxiv. 3!J. 
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other oxide of copper: these by their union oonstitute the sulphate of copper. 
The sulphate obtained by this process is impure, being contaminated with the 
sulphate of iron. 

Sulphate of copper is u occasionally prepared by dissolving in stilphuric 
acid an oxichloride of copper, made for the purpose, by exposing sheet copper 
to the joint action of air and hydrochloric acid.” 1 It is also obtained in 
large quantities in certaiu processes for refining gold and silyer. For the 
following information respecting its production at the Mint I am indebted to 
the kindness of Mr. Brande:— 


“ A large quantity of sulphato of copper is occasionally obtained here, as follows:— 
When ingots of silver are found to contain a certain quantity of gold, they are melted, 
granulated, and boiled in sulphuric acid, by which sulphate oi copper is formed, and the 
gold* remains in a pulverulfflrt form : the sulphate of silver is then decomposed by the 
immeraion of copper platey^be silver is precipitated in a fine crystalline powder, Washed, 
prcsseS into masses, and waited, and so affords pure* silver, which is afterwards made 
standard by alloying it with copper, and used for tlic coinage: the resulting sulphate of 
copper is then crystallized and sold. 

“ When gold iugots contain a certain quantity of silver, they undergo a similar process. 
Suppose a certain number of ingots of gold to contain 2 or 3 per cent, of silver,—instead 
of leaving it, as formerly, to constitute a part flf the standard alloy, it pays to extract it, 
and substitute copper in its place. To get the silver out of the said ingots they are 
melted with about 3 parts of silver,—the resulting alloy is granulated and boilod in 
sulphuric acid,—the gold remains untouched, and all the silver is dissolved and converted 
into sulphate, which is decomposed by copper as before; so that here again sulphate of 
copper is obtained.” 


Properties.- 
Fig. 139. 



Doubly oblique Priam of 
Sulphate of Copper. 


•This salt occurs in fine blue crystals, whose form is the 
doubly oblique prfSm. Its sp. gr. is 2‘2. It lias 
a styptic, metallic taste, ar ,'cacls on litmus as 
an acid. By exposure to me air it effloresces 
slightly, and becomes covered with a greenish- 
white powder. When heated, it loses its water 
of crystallization, and becomes a white powder 
(pulvia sympathetic!/s). By a very intense heat 
it is decomposed, sulphurous acid and oxygen are 
evolved, and oxide of copper left. It dissolves in 
about four parts of water at 60°, and two parts 
of boiling water. It is insoluble in alcohol. 

It is known to be a sulphate by the characteristics for 


Characteristics.- 
the sulphates (see ante, j>. 355). 

As a salt of the oxide of copper it is characterised by sulphuretted hydrpgcn 
causing a black precipitate (CuS), ferrocyanide *f potassium a brown pre¬ 
cipitate (Cu 2 ,FeCy), ammonia in excess forming a dark blue colour, and by 
the action of a polished iron plate (see ante, p. 798). 

Composition. —Its composition is as follows :— 


' Atom. Eq. Wt. Per Cent. Thomson. Berzelius. 

Oxide of Copper. 9 .. 1 . 40 . 32 . 32 . 3213 

Sulphuric Acid. 1 . 40 . 82 . 32 . S1‘57 

Water . S . 45 . 86 . 36 . 3680 

Crystallized Sulphat* of Copper 1 .... 125 . . . 100 . . 100 .... lOO'OO 


VOL. I. 


1 Braude’s Manual of Chemistry, 5th edit. 
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Impurity. —The commercial sulphate of copper {cupri sulphas venalis) 
sometimes contains traces of sulphate of iron. It may be.detected by excess 
of ammonia, which throws down the oxide of iron, but dissolves the oxide of 
copper. ■ "? 

In the air it becomes slightly pulverulent, and of a greenish colour. It is totally 
soluble in water. Whatever ammonia throws down from this solution an excess of 
ammonia dissolves.— Ph. Land. 

Physiological Effects, a. On Vegetables. — It is poisonous to plants: 1 
hence its use in preventing dry rot ( Merulius lachrymam), by soaking 
timber in it, according to Mr. Margery’s patent ; and in destroying or pre¬ 
venting the Smut {Uredu segetum), or Bunt ( U. caries), in corn, by immersing 
the grain in a weak solution of it: the solution is not made sufficiently strong 
to injure the seed. 

0. On Animals. —Tin's sfilt operates as a poison ’tb animals. Six grains 
killed a dog in half an hour, without producing any appearance of inflam¬ 
mation (Drouard). Applied to a wound it destroyed the animal in twenty- 
two hours, and the body was every where in a healthy state. 2 Orfila 3 also 
found that it proved fetid in a few hours when applied to wounds. The only 
symptoms mentioned are dulness, loss of appetite, and sometimes purging. 
Inflammation of the mucous membrane of the stomach and rectum was found 
after death. 

y. On Man. —In very small doses it has no sensible operation on the 
body, though it occasionally ameliorates certain diseases, such as epilepsy and 
ague : in these cases it has been denominated an antispasmodic and tonic (see 
ante, pp. 185 and 213). The local action on the alimentary tube is that of 
an astringent. Dr. Elliotson 4 has known a patient to take it for three years, 
for a particular kind of diarrhoea, without any constitutional effect. I have 
administered six grains thrice a day for several weeks, in an old dysentery, 
without any other obvious effect than slight nausea and amelioration of the 
disease for which it was given. In larger doses it is a safe and useful emetic, 
acting very speedily, and without exciting any great disorder of the general 
system. In excessive doses it becomes a poison, producing inflammation of 
the alimentary canal, and disordering the functions of the nervous system, as 
noticed when describing the action of the cupreous preparations generally. 
In a case mentioned by Dr. Percival, 5 two drachms proved fetal ; the patient 
was violently convulsed. In a more recent case 6 there were vomiting and 
insensibility, but no convulsions or purging: the child died in four hours. 

Its topical action is stimulant, astringent, styptic, and caustic. Its causticity 
depends on its union, either as a neutral or basic salt, with one or more of the 
constituents of the tissues. Thus it combines with albumen to form a pale 
bluish green compound, which produces with caustic potash a violet-coloured 
solution. 7 According to Lassaigne 8 the bluish white precipitate which 
sulphate of copper occasions in a solution of albumen, is composed of albumen 

1 Tie Candolle, Phys. Veg. 1335. 

3 Duncan, in Chgstison On Poisons, 432. 

9 Toxicol. Gen. 

, * Lond. Med. Gca. iiOm. 

r ‘ Transactions of the London College of Physicians, iii. 88. 

8 Land. MeaTGaz. xviii. 624 anil 742. t 

7 Dr. C. <i. Mitacberlich, Brit. Ann. of Med. i. 781 and 817, anil ii. 51, 

8 Joum.de Chin. Med. t. vi. i?de aer. 
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90 - l, and sulphate of copper 9 - 9. But Mulder regards it as an albuminate 
of the oxide of copper. “ , 

Uses.—W here speedy vomiting without much nausea is required, as in 
cases of narcotic poisoning, sulphate of copper is a tolerably sure and valuable 
emetic. It has also been employed, with success, to provoke vomiting in 
croup, and thereby to promote the expulsion of the false membrane. 1 

As an astringent it has been used with great benefit in chronic diarrhoea 
and dysentery. 3 It often succeeds where the ordinary vegetable astringents 
fail. It should be given in doses of from half a grain to two or more grains 
twice or thrice a day, in combination with opium. I have employed it with 
most excellent effects in the old diarrhoeas of infants, in doses of -,-V of a grain. 
The largest dose I have given to an adult is six grains, as above mentioned. It 
is also used as an astringent to check excessive secretion from .the bronchial and 
urino-genital mucous nsfctnbranes. Dr. Wright Mound it serviceable in dropsy. 

As a tonic or anlispasmodic it has been given in intermittent diseases, 
as the ague; and in some maladies of the nervous system (epilepsy and cho¬ 
rea). In epilepsy it has recently been strongly recommended by Dr. F. 
Hawkins. 4 

As a topical agent, it has often been employed in substance as an appli¬ 
cation to ulcers, either for the purpose of repressing excessive soft and spongy 
granulations, commonly denominated “proud flesh/’ or of hastening the 
process of cicatrization : and for either of these purposes it is one of the best 
•agents we can employ. Solutions of it are frequently applied to mucous 
membranes, to diminish excessive secretion: thus to the conjunctiva, in 
chronic ophthalmia, and the mucous lining*of the vagina or urethra, in 
discharges from these parts. In superficial ulcerations of the mucous 
membranes (especially of the mouth), one or two applications of the sulphate 
of copper, in substance, are generally sufficient to heal them. 

As a styptic a solution of this salt is sometimes used to repress hemorr¬ 
hages from a number of small vessels. Itademaeher applied with good effect 
brandy impregnated with sulphate of copper in a case of alopecia, or baldness, 
which occurred in a young man ; but this mode of treatment failed in the 
hands of Dr. T. J . Todd. 6 

It may be used as a deodorizer to destroy the smell of sulphuretted hydrogen, 
or hydrosulphuret of ammonia, evolved by putrefying substances (see ante, 
p. 163). It acts by forming sulphuret of copper. 

Administration. —The dose of it, as an emetic, is from three or four 
grains to fifteen; as an astringent, or tonic, from a quarter of a grain to one, 
two, or more grains, given so as not to occasion Vomiting. Solutions used 
for external purposes vary considerably in their strength in different cases, 
but usually from one or two grains to eight or twelve, dissolved in an ounce 
of water, are employed. 

Antidotes. —See ante, pp. 160 and 800. 

CBPRUM ALI'MINATUM; Lapis divinus .• Pierre divine; Divine Stone; 
Lapis Ophthalmicus. (Take of sulphate of copper, nitrate of potash, and 

- - -J - • 1 ■ * " ■ 1 * 

1 Brit, and For. Med. Bcv. i. 588. 

2 Elliotson, Land. Med. Gees. viii. 878, and xii. 877: also Med.-Cipr. Trent. xiii. 451.“ 

3 Loud. Med. Jnum. i. and X. 

4 Lovd. Med. Gas. viii. 183. 

* Cyclop, of Fract. Med. i. 52. 
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alum, of each 3iij. Having reduced them to powder, heat them in a glazed 
earthen crumble until they undergo the watery fusion : then add 5j. of Cam¬ 
phor in powder, mix, and pour out on an oiled slab. When cold, break the 
mass into pieces, and preserve in a stoppered bottle.) A solution of 5j. of this 
substance in 82 fluidounces of water forms the collyre dit pierre divine, 
which is used as an eye wash. 


155. AMMONXffi CUPRO-SULPHAS.-CUPRO-SULPHATE 

OF AMMONIA. 

Formula NII a ,CuO+NIP,Il(),S0 3 . Equivalent Weight 123. . 
o 

Histoey. —Boerhaave wps acquainted with an ammoniacal solution of 
copper. In 1757, Woissman gave imperfect directions for its preparation. 
In 1799, Acoluth published a better process. Dr. Cullen introduced tin's 
substance into practice in this country. It is usually called ammoniated 
or ammoniacal copper {cuprum ammonia-turn, vel ammoniacum sen 
ammoniac-ale) or ammoniaret of copper {cupri ammoniaretum). It is 
also c termed the ammonia-sulphate of copper {cupri ammonia sulphas). 

Pkepaeation.—A ll the British Colleges give directions for its preparation. 

The London College orders of Sulphate of Copper, *j.; Sesquicarbotate of Ammonia, 
Jiss. Rub them together until Carbonic Acid ceases to evolve; then dry the Aimnouio- 
sulpliate of Copper, wrapped in bibulous paper, in the air. 

The directions of the Edinburgh College are essentially similar; with the addition that 
the product is to be preserved “in closely-stoppered bottles.” 

The Dublin College employs of Sulphate of Copper, two parts ; Carbonate of Ammonia, 
three parts. 

The proportions of ingredients employed are about one equivalent of 
sulphate of copper, and one and a half equivalents of scsquicarbonate of 
ammonia. When rubbed together, these salts give out part of their water of 
crystallization, by which the mixture becomes moist; and, at the same time, 
a portion of the carbonic acid of the scsquicarbonate escapes, producing the 
•effervescence alluded to; and the compound acquires a deep azure-blue 
colour. This colour is probably owing to cuprate of ammonia; for oxide of 
copper with caustic ammonia forms a similarly-coloured liquid. 

If this view be correct, the decomposition may be thus explained :—An 
equivalent of hydrated scsquicarbonate of ammonia reacts on one equivalent 
of crystallized sulphate of topper, and produces one equivalent of cuprate of 
animonia, one equivalent of sulphate of ammonia, six equivalents of water, 
and three equivalents of carbonic acid. Cu0,S0 3 ,5H0 -f 2NH 3 ,2H0,3C0 2 
=NH 3 ,CuO 4 - NH 3 ,H0,S0 3 + OHO -t- 3C0 2 . The combined cuprate and 
sulphate of ammonia represent the crystallized cuprosulphate of ammonia 
[cuprum ammonia calc). The pliarmaeopoeial preparation contains an excess 
of the sesquicarbonate of ammonia. 

Peopeeties, —It hi! a deep azure-blue colour, a styptic metallic taste, and 
an ammoniacal odour, ft reacts on vegetable colours as an*alkali; thus it, 
red tormcric, and restores the blue colour of litmus, which has been red- 
7 m add. By exposure to the air ammonia is evolved, and a green 
8 ^ft, composed of sulphate of ammonia and carbonate of copper. 
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To prevent this, therefore/ it should be preserved in a well-stoppered bottle. 
It is soluble in water; but unless excess of sesquicarbonate of ammonia be 
present, the solution, when much diluted, lets fall a subsulphate of copper. 
Cuprosulphate of ammonia crystallizes in large, right rhombic prisms, which 
Dr. Kane 1 considers to be macles. 

Characteristics. — Dissolved in water, it forms, with a solution of arsenious 
acid, a green precipitate of arsenite of copper. By heat all its constituents are 
dissipated, save the oxide of copper. Boiled with caustic potash a solution of 
sulphate of potash is obtained, the hydrated oxide of copper is thrown down; 
and ammonia is disengaged. Sulphuric acid may be recognised in the solution 
by the barytic salts. 

15y lieat it is converted into oxide of copper, evolving' ammonia. Dissolved in water, 
it changes the colour of turmeric, aud solution of arsenious acid renders it of a green 
colour.— Ph. Loud. 

Composition. —The essential part of this confound is the cupro-sulphate 
of ammonia. This, in the crystalline state, has the following composition :— 


Ammonia. 

Oxide of Copper 
Sulphuric Acid 
Water . 


Atoms. 

2 

1 !! 

... 1 .. 
... 1 .. 


Crystallized Cupro-sulplmte of Ammonia 1 


Jin. m. 

Per Cent. 

Berzelius. 

Braudes. 

.. 34 ... 

... 27-04 ... 

... 20-40 ... 

... 21-410 

.. 40 ... 

... 3252 ... 

... 3400 ... 

... 33-017 

.. 40 .... 

... 32-52 ... 

... 32-25 ... 

... 3P753 

.. 9 ... 

... 7'32 ... 

... 7-35 ... 

... 13«58 

..123 ... 

...100-00 . . 

... 100-00 ... 

... 99-588 


It is probably a double compound of cuprate of ammonia and sulphate of 
ammonia, NH 3 ,CuO + NIT 3 ,HO,S() 3 . 

Ammoniated Copper of the Pharmacopoeias usually contains some nndecomposed sesqui¬ 
carbonate (bicarbonate?) of ammonia, and probably some sulphate (subsuiphuto?) of 
copper. 

Physiological Effects.— Its action is, for the most part, similar to sul¬ 
phate of copper. Wibmer 2 examined its effects on horses and dogs. Four 
grains dissolved in water, and injected into the veins, killed a (log. The 
respiration and circulation were quickened by it. In some cases vomiting 
and purging were produced; weakness, tremblings, and paralysis, indicated 
its action on the nervous system. Its general effects on man are like those 
of sulphate of copper, but it is thought to be less disposed to occasion nausea 
and vomiting. An over-dose, however, readily acts as an einetie. Its action 
is probably somewhat more stimulant to the general system than the sulphate. 
It is employed in-medicine as a tonic and antispasmodic. 

Uses. — Internally, it has been principally employed in chronic spasmodic 
affections; such as epilepsy, chorea, hysteria, spasmodic asthma, and cramp 
of the stomach. In epilepsy it has been much esteemed, and was found 
useful by Dr. Cullen 3 and other accurate observers; but, like all' other 
remedies for this disease, it frequently fails. It lias also been used in ague 
and dropsy. As a topical remedy, a solution of it has been employed as an 
injection in gonorrhoea f5id leucorrhcea; and as a collyrium, to remove opacity 
of the cornea. 


1 Elements M Chemistry, )>. 833, Dublin, 1341, 

5 Wirt. d. Arzneim. ii. 256. 

3 Treat, on Mat. Med. 
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INOEGANIC BODIES.— Subacbtatb 6* Copraa. 

A solution of gr. xv. in jij. water lifts been sucbesshUy used as ft wash in 
prurigo genitftlium. 

Administration. —It may be administered internally in doses of from half 
a grain gradually increased to five or more grains. It is usually exhibited in 
the form of a pill, rarely in that of solution. 

1. PIllJLE ClIPRI AMMONIATI, E.; Pills of Anmoniated Copper. (Am- 
moniated Copper in fine powder, one part; Bread Crumb, six parts; 
Solution of Carbonate of Ammonia, a sufficiency. Beat them into a proper 
mass ; and divide it into pills, containing each half a grain of ammoniated 
copper).—Dose from one to five or six pills in the before-mentioned cases. 

2. X1QU0R CUPRI AMMONIO-SULPIIATIS, L.j Cupri Ammoniati Solutio, 
E .; Capri Ammoniati Aqua, D.; Solution of Ammoniated Copper ; 
Aqua Sapphirina . (Ammoflio-sulphate of Copper, 3j .; Distilled Water, Oj. 
Dissolve the Ammonio-sulpbate of copper in the water, and strain. L. E .— 
The Dublin College uses of Ammoniated Copper, one part; Distilled 
Water, one hundred parts). —This solution is applied to indolent ulcers as 
a stimulant and detergent ; and, when diluted, to the eye, to remove slight 
specks of the cornea. 


156. CUPRI ACETATES.—ACETATES OP COPPER. 

Five compounds of oxide of copper and acetic acid are known j of these, 
three are subsalts, and two arc neutral. 


( Trisacctate of Copper. 3CuO,A,2HO 

Subacetatea... < Diaeetate of Copper, hydrated (Hue verdigris) . 2CuO,A,6HO 

^Subscsquiacetate of Copper, crystallized. 3CuO,2A,GHO 

f Acetate, crystallized (crystallized verdigris) . CuO,A,HO 

cctatci ’.1 Acetate, crystallized, pcnlhydrated. GuO,A,5HO 


L. Gmelin enumerates, on the authority of Berzelius, another compound, 
the formula of which is 48CuO,A,12HO. 


1. Cupri Subacetates.—Subacetatea of Copper. 

History. —Hippocrates ^employed verdigris, which he terms \a\Kov Ioq, or 
rust of copper, in diseases of the eyes, and as an astringent in hemorrhoids. 1 
Theophrastus, 2 Dioseorides, 3 and Pliny, 4 describe the method of procuring it. 
The Romans called it arugo. It is usually termed diacetate of copper; 
but this name is objectionable, since verdigris frequently occurs as a subses- 
quiacetate mixed with the trisacetate. I prefer the less precise, thougli 
more accurate term, subacetate of copper, as it intludes all the subacetates 
composing verdigris. 


1 Opae, fid. 1'ses. G35, 036, and 894. 
• De httpidihus. 
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Preparation.— At Montpelier it isthus made The refuse of gropes is 
allowed to fermeirt with sour wine, and is then laid in alternate strata with 
plates of copper: acetous fermentation takes place, and the metal becomes 
oxidized by the combined influence of the air and acid. ' In about fifteen 
days the plates are covered with the acetate of copper: they are then wetted, 
and exposed for a month to the air: the acetate absorbs the water, and uniting 
with more oxide of copper, forms a subacetate, which is scraped off, and 
packed in leathern sacks for exportation. At Grenoble, verdigris is obtained 
by sprinkling plates of copper with ready-made vinegar. 1 « 

In tins country it is prepared by exposing thin plates of copper to the 
action of acetic acid. The method now practised consists in alternating plates 
of copper with pieces of woollen cloth steeped in acetic acid: they gradually 
became corroded, and superficially covered with verdigris, which is from 5 time 
to time removed, and the operation repeated as long as the plate lasts. 2 

Trench verdigris is imported in sacks, weighing from 25 to .80 pounds. 

Properties.— It occurs in masses or in powder. One variety is of a pale 
bluish-green colour {green verdigris); another is blue {blue verdigris). 
The taste is astringent and metallic; the odour is somewhat similar to, though 
more disagreeable than, acetic acid. Verdigris is insoluble in alcohol. Water 
resolves it into a soluble Rotate and an insoluble trisacetate. 

Characteristics. —When digested with strong sulphuric acid, it evolves 
acetic acid, which is readily distinguished by its odour. Heated in a glass 
lube it gives out acetic acid: the residue contains metallic copper. If ver¬ 
digris be boiled in distilled water, a solution is obtained, which is known to 
contain copper by its colour, and by the before-mentioned tests for its cupreous 
compounds (see ante, p. 798). 

Composition. — Blue verdigris is the hydrated diacetate of copper. Green 
verdigris consists of the subsesquiacctate and the trisacetate. 3 The compo¬ 
sition of these salts is as follows:— 



DlACETATE. 

SuiiSKSlllIlACETATE. 

Trisacetate. 


At. 

E<j. Wl. Per Ct. 

At. 

Kq. in. 

Per Cl. 

At. liq. H't. Per Cl. 

Oxide of Copper. 

2 . 

. 80 ... 4324 

IS. 

. fiO .. 

43-48 

3 ... 120 ... 03-5 

Acetic Acid . 

1 . 

. 51 ... 27-57 

1 . 

. 51 .. 

30-Oli 

1 ... 51 ... 27-0 

Water. 

(i . 

. 54 ... 29-li) 

3 . 

. 27 .. 

19-5(5 

2 ... 18 ... 9-5 


1 . 

. 185 ... 100-00 

1 . 

. 138 .. 

100-00 

1 ... 189 ... 100-0 


Purity. —The following are the characters *of its purify given by the 
London and Edinburgh Colleges:— 

May be partly dissolved in water, and is almost entirely soluble either in ammonia, or 
with the assistance of heat, in diluted sulphuric acid.— Pit. I/tnd. 

It is dissolved in a great measure by muriatic acid, not above live per cent, of impurity 
being left.— Ph. Edin . 

Chalk and sulphate of copper are employed to adulterate verdigris. The 


1 Dumas, Traite de Chim. v. 169. 

1 Hrande’s Manual of Chemistry. 
s Berzelius, de Chimie, iv. 317 and 3*9. 
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first effervesces with the mineral acids. The characteristics of the second 
have been before pointed out (see ante, p, 801). ^ K 

Physiological Effects. —The action of verdigris on the system is very 
similar to that of the other preparations of copper: thus, taken in small and 
repeated doses, it operates on the nervous System, and is called tonic and 
antispasmodic; in larger doses it acts as an emetic; and, in excessive doses, 
it is a^pofrerful poison, producing both gastro-enteritis (indicated by vomiting, 
purging, and pain,) and an affection of the nervous system (marked by insen¬ 
sibility, convulsions, and even tetanus). 

Uses.—V erdigris, when taken into the stomach, being variable and dan¬ 
gerous in its operation, is never administered internally. It fras formerly 
employed in obstinate syphilis, when mercurials failed. 

The powder is sometimes employed as an eseharotic. It is sprinkled over 
foul and indolent ulcers, or, ( .whcn mixed with powdered savin, is applied to 
destroy venereal warts. When used for the latter purpose it rarely fails. 

1. CUPRI SUBACF.TAS PRjEPARATUM, D.; Prepared Verdigris. (Let 
the Subacetate of Copper be triturated into powder, and let the finest parts 
be separated By the mode directed for the preparation of chalk.)—The object 
of this process is to obtain a very fine powder. The water, however, effects a 
chemical change on the verdigris, and converts it into a soluble acetate and 
an insoluble trisacetatc. 

2. LINIMENTUM vERUGMS, L.; Oxymel Cupri Sulacetatis, D.; Mel 
JEgyptiacum; Unguentum JEgyptiacum; Oxymel JEruginis. ** (Verdi¬ 
gris, powdered, §j.; Vinegar [distilled, Du hi.) fjvij.j Clarified Honey, 
§xiv. Dissolve the verdigris in the vinegar, and strain the solution through 
linen; afterwards, the honey being added, boil down to a proper consistence.) 
—Stimulant, detergent, and slightly eseharotic. It is applied by means of a 
cameFs-hair pencil to venereal ulcers of the throat, as well as to other indolent 
ulcers.—Diluted with water it is employed as a gargle. 

By keeping, this preparation undergoes chemical change : the honey be¬ 
comes coloured, and its crystallizable sugar is converted into uncrystallizablc 
saccharine matter, while the subacetate of copper is reduced to the form of 
minute granules of metallic copper. 1 

3. UNGUENTUM CUPRI SUBACETATIS, D.; Unguentum JEruginis, E. 
Ointment of Verdigris. (Prepared Verdigris, jss.; Olive Oil, gj.; Oint¬ 
ment of White Resin, lb. j. M.—Resinous Ointment, jxv.; Verdigris, in 
fine powder, ^j. M. PA. Ed .)—Stimulant and mildly eseharotic. It is 
used as an application to foul ulcers, as venereal ulcers of the throat and 
ulcerated tonsils in scarlatina; it is also employed in ophthalmia tarsi; as a 
cure for the obstinate forms of ringworm; and as an application to corns. 

Antidotes. —See ante, p. 800. 

2. Cupri Aceta*.—Neutral Acetate^ of Copper., 

Formula CuO,A,IIO. Equivalent Weight 100. 

This salt, commonly termed distilled or crystallised verdigris (terugo 
crystallisata), aud sometimes Jlos atruginis. is met with in the shops 

1 Mr. E. Qrekett, Pharmaceutical Journal, vol. iv. p. 863, 1845. 
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crystallized on sticks. It is included in the list of the materia medica of the 
Dublin Pharmacopoeia. It is usually prepared by dissolving common verdi¬ 
gris in acetic acid, and crystallizing. The crystals aye oblique rhombic 
prisms. They consist of one equivalent of oxide of copper, one equivalent 
of acetic acid, and one equivalent of water. This salt is completely soluble 
in water, by which it is distinguished from common verdigris. In most other 
properties it agrees with the latter. The bluish white precipitate obtained by 
adding a solution of the neutral acetate of copper to a solution of aBwunen, 
consists of albumen 90.81, and di-acetate of copper 9.19. It is soluble*in 
excess of solution of either acetate of copper or of albumen. 1 2 It is rarely 
employed if medicine. Its effects and uses are ’similar to the subacetates, 
ft formerly served for the preparation of concentrated acetic acid. It i^used, 
alfco, as a pigment. 


Order XXIX. MERCURY AND ITS COMPOUNDS. 

157. HYDRARGYRUM. - MERCURY OR QUICKSILVER. 

Symbol Hg. Equivalent Weight, 100. 3 

History. —No mention is made of quicksilver in the Old Testament ; nor 
docs Herodotus allude to it. Prom this we might, infer that both the ancient 
Hebrews and Egyptians were unacquainted with it. But we are told on the 
authority of an Oriental writer, that the Egyptian magicians, in their attempts 
to imitate the miracles of Moses, employed wands and cords containing mer¬ 
cury, which, under the influence of the solar heat, imitated the motion of 
serpents. 3 Both Aristotle and Theophrastus 4 mention “Apyvpoc (Ar- 
f/enlum liquidum ): and the first of these naturalists says that Daedalus (who 
is supposed to have lived about 1300 years before Christ) communicated a 
power of motion to a wooden Venus by pouring quicksilver into it. We are 
also told that Dscdulus was taught this art by the priests of Memphis. Pliny 5 
and Dioscorides 6 also speak of mercury, and the latter writer describes the 
method of obtaining it from cinnabar. 


1 Lassaigue, Journ. tie V/dm. Mod. t. vi. 2tie ser. p. 305. 

2 “ Considerable difference of opinion 1ms prevailed respecting the equivalent or atomic weight of 
mercury, arising out of the different views which have been adopted in reference to the constitution 
of its oxides, of which there are two,—a grey and a red, and both of them salifiable. If the grey be 
considered as a protoxide, and the red a binoxide, then the number 200 will represent the ihetal: 
if, on the other hand, it be assumed that the red oxide be tlifc protoxide, and the grey a suboxide or 
dioxide, the number 100 must be assumed as the weight of the atom of mercury; and there are 
strong grounds in favour of the latter view; for the grey oxide is very unstable, and deficient, 
therefore, in the characters of a true protoxide; whereas the red oxide is comparatively permanent 
and stable, and it is eminently basic, verging even upon alkalinity in its properties; aud whan, to 
these considerations, we add the evidence deduced from the connection between the specific heat of 
mereury and its atomic, weight, we are, I think, forced to regard the red oxide of mercury as tho 
protoxide, and notwithstanding the inconvenience that will occasionally ensue in reference to the 
application of this number to some of the mercurial compounds, to represent the metal by the number 
100. (10'f, Gmelinktd Thomson; 101'266, Boraelius; 10004,Eramann and Marchand;.101;43, 
Graham; 102, Gregory).”—firande’s Manual of Chemistry, 1848. 

3 B’HerMot, MbEoth&que Orient, art. Moussa. 

4 tie La/iulibns. 

6 Hist. Nat. lib. xxxiii. 

6 lab. v. cap. cx. 
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Mercury was finest employed medicinally by tlie Arabian ?physicians Avicenna 
and Iihazcs; but they wily ventured to use it externally against vermin tmd 
cutaneous diseases. We are indebted to that renowned empiric, Paracelsus, 
for its administration internally. 

Synonymbs.—T he names by which this metal has been distinguished are 
numerous. Some have reference to its silvery appearance and liquid form; 
as iSpdpyt'poc, hydrargyrus and hydrargyrum (from'eJwp, aqua, and iipyvpos, 
filter)} others to its mobility and liquidity, as well as its similarity to silver, 
such as «argentum vioum, aqua argentea, aqua metallorum, and quick~ 
silver. It has been called mercury, $, mercurias, after the messenger of 
the gods, on account of its volatility. * ^ 

Natural History. —Mercury is comparatively a rare substance. It is 
found in the metallic state, either pure ( native or virgin mercury), in the 
form of globules, in the cavities of the other ores of this metal, or combined 
with silver ( native amalgam). Sulphuret of mercury ( native cinnabar) is 
the most important of the quic ksilver ores, since the metal of commerce is 
chiefly obtained from it. principal mines of it are those of Idria in Car- 
niola, and Almaden in Spain. The latter yielded 10,000 lbs. of cinnabar 
annually to Rome in the time of Pliny. 1 Subchloride of mercury [mercurial 
horn ore or corneous mercury), iodide of mercury, and seleniuret of mer¬ 
cury, are also found native. Traces of this metal have also been met with in 
common salt, during its distillation with sulphuric acid, by Rouelle, Proust, 
Westrumb, and Wurzur. 2 

P reparation .—The extraction of quicksilver is very simple. In some 
places (as in the Palatinate and the Duchy of Deux-Ponts) the native cinna¬ 
bar is mixed with caustic lime, and distilled in iron retorts. ... The products 
are sulphuret of calcium, sulphate of lime, and mercury, which distils over. 
4IIgS+4CaO=3Ca,S + CaO,8C) 3 +4IIg. At Almaden the ore is roasted, by 
which the sulphur is converted into sulphurous acid, and the mercury vola¬ 
tilized HgS+20 = Ilg -f SO 2 . At Idna a modification of this process is 
followed. 3 * 

•' Commerce. —Quicksilver is imported in cylindrical, wrought-iron bottles 
(holding from 60 lbs. to I cwt.), the mouth of each being closed by an iron 
screw; and also in goat-skins, two or three times doubled. The quantities 
imported in the years 1827, 1830, and 1840, and the places from which the 
metal was brought in the two first years, are thus stated in tho Parliamentary 
papers 4 :— 

* 

Spain and the Balearic Islands 

Gibraltar . 

Italy and the Italian Islands .. 


The iron bottles in which mercury is imported are sometimes used for the 
preparatioaof oxygen gas (see ante, p, 267), 0 

- In 1844 a quantity of quicksilver, of good quality, imported from 

« •' i' | ■ ■ 

1 Ifyl. Nat. xxtUi' 

" Onieliu, Hand//. d. Chcmiu, i. 1882. 

3 Dumas, de OUmie, iv. 8QS, - 

* Statement of the Importsgmd Eirports for 1827 and 1830: and 'Trade List for 1840. 


1827. 1830. 1840. 

653,374 lbs. 1,675,652 lbs.') 

121,320 “ . — “I 

108,567 “ . 331,410 “ (• 328,566 lbs. 

888'261 “ 2,007,068 “ J 
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China in'little baniboo bottles or barrels, covered with cemented linen cloth: 
each barrel holding about 20 lbs. 1 « 

Properties.—A t ordinary temperatures quicksilver is an odourless, taste¬ 
less, liquid metal, having a whitish colour, like silver or tin. Its sp. gr. is 
13.5 or 18.6. When intimately mixed with pulverulent or fatty bodies, it 
loses its liquid character, and it is then said to be killed, extinguished, or 
mortified. When cooled down to —38.65° F., it freezes, and crystallizes in 
needles and regular octohedrons. In this state it is ductile, malleable, and 
tenacious ; and its density is 18.391. At 662° F. it boils, and produces«n 
invisible elastic vapopr, whose sp. gr. is 6.976. Mr. Faraday 2 has shown 
that at corrnpon temperatures, and even when the air is present, mercury is 
always surrounded by a mercurial atmosphere ; and, according to Stromeyer, : 
at*from 140° F. to 160° F., mercury, when mixed with water, is volatilized 
in considerable quantities. The presence of lead or tin retards the distilla¬ 
tion of mercury, while that of platinum appear! to accelerate it. 

Characteristics. —In its metallic or reyujme state, mercury is distin¬ 
guished by its liquidity at common temperatureSphd by its volatility. When 
invisible to the naked eye, and in a finely divided state, it may be readily 
detected by the white stain (called by workmen quickening') communicated 
to gold and silver. Mercurial vapour may be detected by exposing gold or 
silver to its influence. If mercury be in combination with other metals, and 
the tests now mentioned be not applicable, we may dissolve the suspected 
substance in nitric acid, and proceed as for the mercurial salts. 

The mercurial compounds, when heated with potash or soda, or their 
carbonates, yield globules of metallic mercury, which may be recognised by 
the properties already described. If calomel (Hg 2 Cl) be the mercurial com¬ 
pound examined, the changes are as follows:—lIg 2 Cl+ IS 1 a(),C(J 2 =NaCl -f 
Hg 2 +0+CO 2 . Solutions of the mercurial salts, placed for some time in 
contact with a piece of bright copper, and afterwards rubbed off with paper, 
leave a silvery stain behind, which disappears when the copper is heated to 
redness. With nitrate of the subside of mercury the changes are as follows:— 
Hg 2 0,N0 5 +€u=Hg 2 +Cu0,N0 5 . Those compounds which are of them¬ 
selves insoluble in water may be dissolved by digesting them with nitric acid; 
and the copper test may then be applied. In this way the mercury contained 
in calomel, vermilion, sulphate and iodide of mercury, may be readily recog¬ 
nised. Sulphuretted'hydrogen produces, with mercurial solutions, a black 
precipitate ( sulphuret of mercury, HgS). 

Solutions of the protosails of mercury yield, with caustic potash or soda, 
a grey or" black precipitate {oxide of mercury, IIg 2 0); and, with iodide of 
potassium, a greenish precipitate {iodide of mercury, Ilg 2 l). 

Solutions of the persalts of mercury yield, with caustic potash or soda, a 
yellow or reddish precipitate (i Unoxide of mercury, HgO ); and with iodide 
of potassium, a scarlet one ( hiniodide of mercury, Hgl). 

Purity. —The purity of this metal is ascertained by its brilliancy and peat 
mobility. Mechanical impurities—such as adhering dirt or dust—qge instantly 
detected, and mSp be separated by straining through flannel, or by filtering 
through^ sipall noil in the apex of an inverted pone of paper. The presence 


1 Pharmaceutical Journal, vdl. iii. p. 539, 1844. 
! Quarterly Journal af Sdencc, i. 354. 
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of lead, tin, zinc, or bismuth, may be suspected by the rapidity with which 
the metal tarnishes ifc the air, and by its small parts tailing, instead of pre¬ 
serving a spherical form. These impurities may be got rid of by distillation 
in an earthen retort. 

Totally dissipated in vapour by heat. Dissolved by diluted nitric acid. When boiled 
in hydrochloric acid, the acid, when cold, is not coloured, nor is anything precipitated 
from it by hydrosulphuric acid. Its specific gravity is 13'5.— Ph. Lorn. 

“ Entirely sublimed by heat: a globule moved along a sheet of paper leaves no trail: 
pure sulphuric acid agitated will) it evaporates when heated, without leaving any 
residuum.”— Ph. lid. 

Physiological Effects. 1. or Metallic Mercury. ■" a. On Vegetables. 
—Mercurial vapours arc fatal to plants. 1 

A On Animals. —From the experiments of Moulin, 2 Haighton, 3 Viborg, 4 
and Gaspard, 5 it appears that when injected into the veins, mercury collects 
in the small vessels of the neighbouring organs, and acts as a mechanical irri¬ 
tant. Thus, if thrown into tile jugular vein, peripneumonia is excited; and, 
on examination after death, little abscesses and tubercles have been found in 
the lungs, in each of which was a globule of quicksilver as the nucleus. 

y. On Man. —Some difference of opinion exists as to the effects of liquid 
mercury when swallowed ; one party assorting that it is poisonous, another 
that itjs innocuous. The truth 1 believe to be this: so long as it retains the 
metallic state it is inert; but it sometimes combines with oxygen in ‘the ali¬ 
mentary canal, and in this way acquires activity. Avicenna, Fallopius, and 
Brasavola, declared it harmless; Sue 6 states that a patient took for a long 
time two pounds daily without injury; and I could refer to the experience of 
many others who have seen it employed in obstructions of the bowels, without 
proving noxious; but the fact is so generally known and admitted, as to 
require no furl,her notice. In some instances, however, it has acted power¬ 
fully, more especially where it has been retained in the bowels for a conside¬ 
rable time; no doubt from becoming oxidized. Thus, Zwinger 7 states, that 
four ounces brought, on profuse salivation four days after swallowing, it. 
Laborde 8 also tells us, that a man who retained seven ounces in his body for 
fourteen days was attacked with profuse salivation, ulceration of the mouth, 
and paralysis of the extremities; and other cases of a similar kind might be 
quoted. 

Dr. Christison considers the question set at rest ,by the Berlin College of 
Physicians, and that the metal is innocuous. 

Applied externally, liquid mercury has sometimes produced had effects. 
Dr. School has related a fatal case, attended with salivation, brought on from 
wearing at the breast during six years a leathern bag, containing a few drachms 
of liquid mercury, as a prophylactic for itch and vermin. 9 

The injurious effects of mercurial vapours, when inhaled or otherwise 

1 Do Candolle, Phys. Vey. 1332. 

3 Philosophical Transactions for 1691, No. 192. , 

3 lieddoes, On Pulmonary Consumption., 1799. 

4 Quoted by Wibuier, Wirkung d. Arzneim. iii, 88. 

5 Mogcndie, Joi{rn. de Physiol, i. 8 

r \ Mem. dr la Pa. ull. liMcl. d’ Jim ut at. 4th year, p, 252. 

7 Miscall. Curiosa Ikcur. 2nda Ami, 0, 1688. 

s Jimrn. de Med. n 3. C 

'' Richter, Ausfuhr. Arzneim. Supplem. Bd, 615. 
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applied to the body, have been long known. They are observed in water- 
gUders, looking-glass silverers, barometer-makers, workmen employed in 
quicksilver mines, and in others exposed to mercurial emanations. In most 
instances an affection of the nervous system is brought on, and which is indi¬ 
cated by the shaking palsy or tremblcment. mercurial ( tremor mercurialis), 
which is sometimes attended with stammering ( pscllismus met alliens), 
vertigo, loss of memory, and other cerebral disorders, which frequently termi¬ 
nate fatally. The first symptom of shaking palsy is unsteadiness of the arm, 
succeeded by a kind of quivering of the muscles, which increases until the 
movements become of , a convulsive character. In all the cases (about five or 
six in number) which nave fallen under my notice, the shaking ceased during 
sleep. I have not seen the least benefit obtained in confirmed cases by reme¬ 
dial means, although various modes of treatment were tried. This is not in 
accordance with the experience of I)r. Christison, who says the tremors “ are 
cured easily though slowly.” If the individual continue his business, other 
more dangerous symptoms come on, such as delirium or epilepsy, or apoplexy 
(apoplc.ria mercurialis); and ultimately death takes place. 

In some instances, salivation, ulceration of the mouth, and hremoptysis, are 
produced by the vapour of mercury. The following remarkable csise is an 
instance in point. In .1810, the Triumph man-of-war, and Phipps schooner, 
received on board several tons of quicksilver, saved from the wreck of a vessel 
near Cadiz. In consequence of the rotting of the bags the mercury escaped, 
and the whole of the crews became more or less affected. In the space of 
three weeks 200 men were salivated, two died, and all the animals, cats, dogs, 
sheep, fowls, a canary bird,—nay, even the rats, mice, and cockroaches, were 
destroyed. 1 

As metallic mercury in the liquid state is not active, it has been thought 
that mercurial vapour must also be inactive. Thus, Dr. Christison thinks 
that the activity of the emanations arises from the oxidation of the metal 
before it is inhaled. I believe, however, with Buchner, 2 Orfila, 3 and others, 
that metallic mercury, in the finely divided state in which it must exist as 
vapour, is itself poisonous. 

a. or Mercurial Compounds. —Probably all the mercurial compounds are 
more or less noxious. The only doubtful exception to this statement is in 
the case of the sulphurets of this metal, which, according to Orfila, 4 are 
inert. 

a. Local effects. —For the most part, the local action of the mercurial 
compounds may be regarded as alterative, and more or less irritant. Many 
of the preparations (as corrosive sublimate, the nitrates, fee.) are energetic 
caustics. The suboxide and calomel are very slightly irritant only: indeed, 
Mr. Anneslcy 5 asseris, from his experiments on dogs, and his experience with 
it in the human subject, that the latter substance is the reverse of an irritant ; 
in other words, that when applied to the gastro-intcstinal membrane, it 
diminishes its vascularity. But 1 suspect some error of observation here. 

0. Remote effects. —In small and repealed doses, the first ol$hous effect 

^ 1 Eiinb. Med. and Surg. Jouru. ravi. 29. 

5 Toxicologie. 

3 Toxicol. Gen. 

4 Arch. Gen. de Med. xix. 338. 

* Diseases of India. 
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of mercurials is an increased activity in the secreting and exhaling apparatus. 
This is particularly observed in the digestive organs ; the quantity of intestinal 
mucus, of bile, of saliva, of mucus of the mouth, and probably of pancreatic 
liquid^ being augmented. The alvine discharges become more liquid, and 
contain a larger proportion of bile. The operation of the medicine docs not 
stop here : the pulmonary, urino-genital, and conjunctival membranes, become 
moister, the urine is increased in quantity, the catamenial discharge is some¬ 
times brought on, the skin becomes damper, and at the same time warmer; 
Set that mercury seems to promote the excretions generally. The absorbent or 
lymphatic system seems also to be stimulated to increased activity, for we 
frequently observe that accumulations of fluids in the shut, sacs (as the pleura, 
the peritoneum, the arachnoid, and synovial membranes) diminish in quantity, 
and in some cases rapidly disappear, under the use of mercury. At the same 
time, also, glandular swellings,enlargements, and indurations of various kinds, 
are dispersed. (For some qther observations respecting the liquefaeient 
action of mercury, see ante, pp. 175 and 184.) 

When our object is to obtain the sialogogue operation of mercurials, we 
give them in somewhat larger doses. To a certain extent the effects are the 
same as those already mentioned^but more intense. Of all the secretions, 
none are so uniformly and remarkably augmented as those of the mucous follicles 
of the* mouth and the salivary glands; and the increased secretion is accom¬ 
panied with more or less tenderness and inflammation of these parts, the whole 
constituting what is termed sali ration or ptyalhm (salient in , pti/a/ismns, 
sialismtts) . The first symptoms of this affection are slight tenderness and 
tumefaction of the gums, which acquire a pale rose colour, except at the edges 
surrounding the teeth, where they are deep red. Gradually the mouth becomes 
exceedingly sore, and the tongue much swollen; a coppery taste is perceived, 
and the breath acquires a remarkable fetidity. The salivary'glands soon 
become tender and swollen; the saliva and mucus of the mouth flow abundantly, 
sometimes to the extent of several pints in the twenty-four hours. During 
this state, the fat is rapidly absorbed, and the patient becomes exceedingly, 
emaciated. The blood, when drawn from a vein, puts on the same apjftiarance 
as it does in inflammatory diseases. 

The quantity of saliva, and buccal mucus discharged by patients under the 
influence of mercury, varies according to the quantity of the medicine employed, 
the susceptibility of the patient, &e. Formerly salivation was carried to a 
much greater extent than it is at the present day. Thus Boerhaavc 1 considered 
that a patient should spit three or four pounds in twenty-four hours, and 
Turner 2 says from two to throe quarts are " a good and sufficient, discharge.” 
Modem experience has shown that, all the good effects of mercurials may bo 
gained by a very slight affection of the mouth. Several analyses have been 
made of saliva from patients under the influence of mercury. Fourcroy, 
Thomson, Bostock, and Devergie, failed to detect the least trace of mercury 
in it. But, some other persons have been more successful, as will be hereafter 
mentioncdlf The following are the constituents of saiiva during mercurial 
ptyalism according to Dr. Thomson 3 :— 


1 Ajiluirism. 

s Practical D'mnUtiion ntiijie Venereal Aseasc, 1737. 

3 Annul. nf'Phtl. vi. 397. ' 
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Coagulated Albumen... 0'257 

Mucus, with a little Albumen .. 0'307 • 

Chloride of Sodium .. 0’090 

Water .. ...i, . 99-286 


100-000 

It was an opal fluid, having a sp. gr. of 1*0038, and by standing deposited 
(lakes of coagulated albumen. The nitrates of lead and mercury produced 
copious precipitates with it, but the ferrocyanide of potassium and the infusion 
of galls had no effect on it. Dr. Bostock 1 found the saliva discharged under 
the influence of mercury to differ from that of the healthy state in being less 
viscid, and in containing a substance analogous to coagulated albumen, 2 sucb 
as it exists in the serum of the blood ; so that it would seem the mercurial 
action alters the secretion of the salivary glands, and makes it more analogous 
to the exhaled fluids of the serous membranes. 

In Simon’s Animal Chemistry , several analyses of the saliva from patients 
under the influence of mercury are given. In all of these there was an 
increase in the amount of the solid constituents. 

I have tested the urine of several patients in a profuse state of salivation 
without having detected a trace of albumen in it. 

The effects of mercury hitherto described are such as are frequently pro¬ 
duced for the cure of diseases; but occasionally other phenomena present, 
themselves in individuals who have been subjected to the influence of this 
metal, and which have been considered as constituting a peculiar malady, to 
winch the name of mercurial disease (morbus mercurialis, hydraryyriasis, 
sen hydraryyrosis, cachexia mercurialis, kc.) has been given. The pseudo¬ 
syphilis or cachexia syphiloidea of some writers, is supposed to be syphilis 
more or less modified by the mercurial disease. 3 The following are the ill 
effects which have been ascribed to this metal, and which Dieterich 4 regards 
as so many forms of the mercurial disease:— 

1. Mercurial Fbveu (Febris mercurialis, Dieter).—Under this name Dieterich has 
included two febrile states. One of these (Febris erethica ; f salivosa) conies 0 n a few 
days after the use of largo doses of mercury, and is characterized by great restlessness, 
dryness of the mouth, headache, loss of appetite, nausea, hot and dry skin, quick pulse, 
red gums, swollen tongue, &c.: it usually terminates in a critical discharge (as profuse 
salivation, purging, or sweating), or an eruption makes its appearance. The affection 
which Mr. Pearson 6 denominated mercurial erethism (erethismus mercurialis), is regarded 
by Dieterich as an adynamic mercurial fever (febris adynamica). It is characterised by 
great depression of strength, a sense of anxiety about the pnreordia, frequent sighing, 
trembling, partial or universal, a small quick pulse, sometimes vomiting, a pale contracted 
countenance, a sense of coldness; but the tongue is seldom furred, nor are the vital or 
natural functions much disordered. When these sybiptoms are present, a sudden and 
violent exertion of the animal power will occasionally prove fatal. 

2. Excessive Salivation (Ptyalismns xtomachalis mercurialis, Dieter. Stomatitis ).— 
I have already noticed mercurial salivation as far as it is ever purposely induced for the 


' Medico-Chinirg. Tranks iii. 73. .* 

2 For some interesting observations on the conversion of albumen into mnens by the action of 
alkalies and various salts, see Braude, in the Rhil. Trans, for 1809 ; Pearson, in ditto, for 1810; 
Dr. B. G. ’labiqgton, in wwy’j Hospital Reports, vol. ii.; anckPr. G. Bird, in ditto, vol. iii. 

• 3 Sec solie extraordinary eases of the combined effects of syphilis and mercury, in the Lancet for 
1832-3, vol. ii. p. 357. 

4 Lie Merknriatirtmkheit , Leip#. 1837. A 

6 Observations on the Effects of various AriiclShf the Materi-a^Mc/jicu, p. 131, I,oml. 1800, 
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cure of diseases. But it sometimes happens, either from the inordinate employment of 
mercury, or from some peculiarity in the constitution of the patient, that the mouth 
becomes violently affected: the gums are tmneiied and ulcerated; the tongue is swollen 
to such an extent that it hangs out of the mouth, incapacitating the patient from either 
eating or awaking; the salivary glands are enlarged, very painful, and inflamed (parotitis 
mercurialii), and the saliva flows most copiously from the mouth. In one instance sixteen 
pounds are said to have been evacuated in twenty-four hours. In some cases the gums 
slough, the teeth loosen and drop out, and occasionally necrosis of the alveolar process 
takes place. During this time the system becomes extremely debilitated and emaciated; 
and, if no intermission he given to the use of mercury, involuntary actions of the 
muscular system come on, and the patient ultimately dies of exhaustion. 1 have 
repeatedly seen inflammation and ulceration of the mouth, and profuse salivation, induced 
by a few grains of calomel or some other mercurial. 

1 A very frequent consequence of excessive mercurial salivation, and the attendant, 
ulceration and sloughing, is contraction of the mucous membrane in the neighbourhood of 
the anterior arches of the palate, whereby the patient is prevented from opening the 
mouth, except to a very slight extent. 1 have met with several such cases. In one 
ease (that of a female) it followed'the use of a few grains of blue pill, administered for a 
liver complaint. The patient romfiius unable to open her mouth wider titan half mi inch. 
Several operations have been performed by different surgeons, and the contracted part s 
freely divided, but the relief was only temporary. In another instance (that of a child, 
four years of age) it was produced by a few grains of calomel. Though several years 
have elapsed since, the patient is obliged to suck his food through the spaces left between 
the Jaws by the loss of the alveolar process. 

Non-mercurial salivation. —Salivation is occasionally induced by other medicinal agents, 
as iodite, iodide of potassium, nitric acid, hydrocyanic acid, arsenious acid, emetic, tartar, 
the preparations of gold, and of copper, foxglove, even opium, and castor oil. Moreover, 
salivation sometimes arises spontaneously. Of this I have seen more than a dozen eases, 
mostly females. The greater number of them had not (according to their own account) 
taken medicine of any kind for several months. Several other cases of it are referred to 
by I)r. Cliristison 1 and by Dr. Watson. 2 Occasionally the cause of it is' obvious: thus 
pregnancy, decayed teeth, sore tliroat, decomposing wool in the ears, &c.; but in many 
instances it cannot he detected. 

It is sometimes a matter of considerable importance to distinguish mercurial from 
non-mercurial ptyidism. The essential symptoms of salivation from mercury are tume¬ 
faction, tenderness, and inflammation of the salivary glands; sponginess, swelling, 
and inflammation of the gums ; copious secretion and excretion of saliva; remarkable 
fetor of the breath (usually termed mercurial letor); brassy or coppery taste, and tongue 
generally swollen. These symptoms may he followed by ulceration and sloughing. Tint 
all the same phenomena may exist when no mercury lias been taken. Even the so-called 
mercurial fetor of the breath is not a peculiar effect of this metal. 

But the disease which is most likely to be mistaken for the effects of mercury, is 
gangrene of the mouth, commonly called cancrum oris. 3 This usually, but, not invariably, 
occurs in children. It consists of ulceration, followed by gangrene, of the inside of the 
cheek or lips, and is attended wilh a copious secretion of offensive saliva. Mercurial 
ptyalism may sometimes be dist inguished from cancrnm oris by the peculiar odour of 
the breath and the salivation preceding the ulceration and sloughing; and by the gums, 
salivary glands, and tongue, being tumefied and inflamed. But these symptoms are bv no 
means to be relied on, as they may also att end cancrum oris ; and it must be admitted, 
therefore, that the two affections closely resemble each other. 4 The following is a 
remarkable case of gangrene of the mouth occurring in the adult, and simulating the 
effects of mercury:— 

A man affected with rheumatism, sent to a surgeon for advice, who, without seeing 
him, prescribed some pills, one of which was to, be taken tliriec daily. A.t the end of the 

1 Treatise on Poisons, 8d edit. p. 380. 

2 London Medical Gazette, Aug. ( 6, 1841. I , 

8 See an excellent account of this disease, by Dr. H. Green, in Costello’s Cydopaxlid of Practical 
Surgery, vol. i. 

4 In the London Medical Gazette, Aug. 28, 1840, is the report of an inquest held on the body 
of « child who died of cancrum oris, but whose-death was alleged to have been,caused by mercury. 
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week, his rheumatism not being relieved, he sent his wife again to the surgeon, who 
ordered the }>ills to be repeated. Another week elapsed, when the patient requested 
Mr. W. II. Coward, surgeon, of the New North lload, Hoxton, to see him; to whom 1 
am indebted for part of the particulars of this case. Mr. Coward found his patient with 
the following symptoms: fever, great prostration of strength, sore throat, rheumatic pains 
in the wrists, profuse ptyahsm, more than a pint of saliva being discharged per hour, with 
the breath having the “ mercurial” odour; and on the inner surface of the right cheek a 
foul ulcer. He ascribed bis present condition to the pills, as he had no sore mouth until 
after taking them. On cutting one of the pills, it was observed to have a light-brown 
colour, and the odour of opium: hence it was supposed that they were composed of 
calomel and opium. Purgatives, tonics, and gargles of chloride of soda, were used withouf 
avail; and, after some days, Mr. Coward requested me to see the patient. I found him 
in the following condition: rigid side of the lace swollen and slightly red; gums swollen, 
red, and ulcerated; breath horribly offensive, its odour not distinguishable from that 
called mercurial. On the inner side of the chock, near the orifice of the parotid duet, 
(tier? was a slough about the size of a sixpenny piece; salivation most profuse,—in fact 
the saliva flowed in a continued stream from his mouth; over the body were observed a 
few petechia. Notwithstanding the means employed, 1h£ man became worse, the slough¬ 
ing gradually incFease,d until the whole of the right, chcelf became involved, and in about 
a week from my first visiting him he died. 

A day or two before his death, 1 ascertained from the surgeon who had prescribed the 
pills that they contained Dover’s powder, and not an atom of any mercurial preparation. 

3. Muecukial purging (Diarrhoea juemtrialis). —Violent purging is a very frequent 
consequence of the use of mercury. It is frequently attended with griping, and ' some¬ 
times with sanguineous evacuations. In some cases there is fulness of the left hypo- 
eliondrium, burning pain and tenderness of the region of the pancreas, and the evacua¬ 
tions are frothy, whitish, tough, and often greenish, at least in the commencement, from 
the intermixed bile. These symptoms may fairly be referred to an affection of the pan¬ 
creas analogous to that of the salivary glands. Diet erieh 1 terms it, ptyn/isnins ppncreakcu* 
mercuriulu (diarrhoea salivalis, suilorrhoca alcina, plynlisnms abdomiuulix). 

4. Ukorluuea MisncmuAils.—Excessive secretion of urine, from the use of mercury, 
is very rare. Two cases are recorded by Soldi eh ting. 2 

5. Hi miosis MiittcuiUALis.—Profuse sweating is another occasional effect of mercury. 

C. Skin diseases. —Several forms of skin diseases, both acute and chrome, have been 

regarded as part of the ill effects of mercury. 

a. liczema mercuriale, Pearson; (.Erythema mercurial?. Spans and Mullins; Lepra mer- 
euriulis, Stokes and Moriarty; llydrorqyriu, Alley, llaye.r; lirysipclus mercuriale, Cullerier, 
Lagucau; Spilosis mcrcuriulis, Schmak).—This disease appears occasionally during the 
progress of a mercurial course. Some writers have frequently met with it: thus, Alley 3 
saw forty-three eases in ten years, and of this number eight terminated fatally. Payer 
confesses, that in twenty years lie never saw but three instances of it. 1 have seen only 
two cases of it. The disease consists of innumerable, minute, and pellucid vesicles, which 
have been mistaken for papula;. These give the appearance of a diffused redness to the 
skin, and a sensation of roughness to the touch. Sometimes it is preceded and attended 
by febrile disorder. In two or three days the vesicles attain the size of a pin’s head, and 
the included serum becomes opake and milky. It soon extends over the body, and is 
accompanied by tumefaction, tenderness, and itching. It usually terminates by desqua¬ 
mation; but, in some cases a copious discharge takes placeffrom the excoriated and tender 
surface; and when this ceases, the epidermis comes off in large Hakes: in some instances 
the hair and nails fall off, and the eyes and eyebrows become entirely denuded. 'There is 
usually some affection of the respiratory organs, indicated by dry cough and tightness of 
the prmcordia. 

[1. 'Miliaria mrcuriulis .—A miliary eruption has been observed by both Peter Frank 
and Dioterich, apparently as a consequence of the use of mercury. 

y. Chronic skin diseases (Merpes, Vsytlracia, and Impetigo). —These are doubtful conse¬ 
quences of the use of mercury. They have occurred after the employment of this metal; 


| Op. oil. 

~ Lphemerid, A. C. L., Nuremburgit, 1748, t. viii. Obs. viti. p. 5!5, quoted by Dietcrich, op. cit. 
3 Ohsert). on the Hydrargyria, 1810. * 

VOL. I. 3 <■ 
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but cohsiderable doubt' exists as to whether they ought to be regarded as the effect of the 
remedy, or of the disease for which they have wen exhibited, or of some other condition 
of system. Herpes prmpvtialis lias been ascribed, by Mr. Pearson, to the previous use'-of 
mercury, 1 * and his opinion has boon adopted by Dieterich r but it certainly now and then 
occurs wh«p no mercury has been exhibited. The Psydracia, mercurialis and Impetigo 
mercurialis of Dieterich are still more doubtful effects of mereujy. - * - 

7 ■ Inflammation or Congestion of the Eve, Fauces, and Periosteum, have been 
ascribed by some writers to the use of mercury; but by others the power of "this agent 
to produce these diseases is denied. That they have followed the use of mercury cannot 
be doubted, but post hoc is not ergo propter hoc. Dieterieh regards the maladies referred 
to as slates of congestion, not of inflammation ; and, therefore, calls them Symphorescs 
(from crvptjtbpgins, an accumulation, or bringing together). 

The inflammation of the conjunctiva ( conjunctivitis mercurialis; symphorescs conjunctivre 
oculi mercurialis , Dieterieh), ascribed by Von Ammon 3 to the use of mercury, should pro¬ 
bably be referred to some other cause. ' He says it is characterized ,by a lilac tint around 
the cornea,; that it sometimes precedes salivation, disappearing when this is established, 
and is commonly regarded as a catarrhal symptom. 

The mercurial iritis (iritis mercurialis ; symphoresis ireos mercurialis, Dieterieh; iritis 
rheumatico-mcrcurialis, Jaeger), S’escribed by Mr. Travers, 4 * was, in all probability, an iritis 
arising from some other cause than mercury. 6 

The so-called mercurial retinitis (symphoresis retina; ocnli mercurialis, Dieterich) may be 
explained in the same way. 

An inflammation of the fauces sometimes occurs after the use of mercury (angina, mer¬ 
curialis; symphoresis faurinm mercurialis, Dieterich). It may come on in five or six days 
after the use of mercury, mid assume mi acute form, with a tendency to slough ;* or it may 
appear after the employment of mercury for live or six weeks, and take on a chronic form. 7 

Inflammation of the bone or periosteum, and the consequent production of nodes (sym- 
jtloresis perios/ci mercurialis, Dieterieh), lias been ascribed to mercury. But the disease 
is rarely oMgever seen after the use of this mineral, except when it bos been given for 
the cure of a venereal affection, to which, in fact, it ought with move propriety to be 
referred. 8 

8. HiTKTiTRoriirF.s (Uyperlroplirc, Dieterieh).—Enlargement of the inguinal, axillary, 
and meson! eric glands (ade/inplyi/ui inguinale mercnriale; ad. axillarc mere.; ad. miserai- 
ctm wire. Dieterich), as well as of some of the secreting glands, viz. the parotid glands, 
the pancreas, the lesticles, and liver (adenophyma parotidenm mere.; ad. pmwrcaticim 
mere.; ad. tcslicnli mere. ; hepatophyma mere '.), and condyloma and ganglion (condyloma el 

f ang lion mercnriale, Dieterich) have been ascribed by some 9 * to the use of mercury, but, as 
believe, on insufficient grounds. 

9. Ulceration anti Sloughing. —Ulceration of the mouth is a well-known effect of 
mercury. Ulceration of the throat is likewise a consequence of the use of this mineral 
(mercurial ulcerated throat, Mathias; mercurial sore throat, Baeot 111 )! Sloughing of the 
same parts may also he induced. It is well known that venereal sores (especially those 
called phagedenic) at times assume a sloughing disposition, in consequence of the impro¬ 
per use of mercury. 11 12 Ulceration of the fibrous membranes (ulcus memh ante fibrosa- mer- 
rmriale) and absorbent glands ( ulcus glaudulornm mercnriale) has been ascribea to the use 
of mercury. 13 

10. Neuroses mercuriales. —-Various symptoms, indicating a disordered condition 
of the nervous system, are mef with in persons who have been exposed to the baneful 


I Bateman, Pract. Synopsis of Cutaneous Diseases, 6th edit. 

- Op. cit. 

s llust’s Magazine, 1830. 

4 Surgical Essays, i. 59. 

8 Mackenzie, On Diseases of the Eye, 2d edit. |>. 496. 

6 (Julies, Pract. Observ. on the Venereal Disease, p. 45. 

7 Dieterich, op. cit. 278. 

8 Mr. lawrcuee, Lectures on Surgery, in Loud, Med. Gaz, v. 805/ Guiles, op, cit. p. 189. 

9 Mathias, op. cit .; and Dieterich, op. cit. * 

19 ]<>nit. Med. Gaz. iii. 312. * 

II Sir A. Cooper, Lectures on Surgery, in Lancet, iv. 42.; Carmichael, On Venereal Diseases, 

p. 105 et seq. 2d edit. ° 

12 Dieterieh, op. cit. p. 37<l 
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influence of mercury: such as wandering pains ( neuralgia mercurialis ); a tremulafts con¬ 
dition of the muscular system ( tremor mercurialis), sometimes accompanied with stam¬ 
mering (psellistmts mtalhcus ), and occasionally terminating in paralysis (paralysis merest- 
rialis), epilepsy or apoplexy (apoplexia mercurialis). To these Dieterich adds asthma 
(asthma mercurialis), of which he only saw one case, amaurosis (amaurosis mercurialis), 
and hypochondriasis (hypochondriasis mercurialis). 

Of tl icse, the best known is the shaking palsy (tremor mercurialis; tremhlement mercu- 
riel), a remarkable affection, which lias been already noticed. (Sec ante, p. 813.) 

11. Cachexia. (Cachexia- mercurialis).— This condition is characterized by disorder of 
tlie digestive organs, loss of appetite, wasting, incapability of much exertion, with increased 
secretion from Si the organs, especially from the salivary glands. 1 

The foregoing are the most important of the ill effects ascribed to the 
use of mercury. As I have already stated, some of them ought probably to 
be .referred to other causes, and not to the use of this mineral ; but as doubt 
must necessarily be entertained on this point, I have thought it more advisable 
to mention them. The student will find some pettinent observations concern¬ 
ing them, in a paper by Dr. Musgrave, 2 and in Dr. Currie’s pamphlet. 3 

In excessive doses: acute poisoning. —When large doses of some iff 
the soluble salts of mercury have been swallowed, gastro-entcritis is produced'. 
The patient complains of an acrid styptic taste in the mouth, a feeling of 
burning and tightness in the throat; the face is usually flushed and sometimes 
swelled, violent vomiting and purging (frequently of bloody matters) ,sdon 
come on, the vomiting being increased by every thing taken into the stomach; 
oftentimes there is irritation of the urinary passages, and sometimes even 
suppression of the urine; the pulse is small, frequent, and contrapted; the 
respiration difficult; the extremities cold. In some cases salivation 2 is 
produced; this seldom comes on during the first 24 hours, and is seldom 
delayed beyond the fourth day. Towards the termination of the case, some 
disorder of tlie cerebrospinal system come on, such as slight drowsiness 
or stupor, or even coma; tremors and twitchings of the muscles, and son#' 
times even violent convulsions; in some cases paraplegia. These symptoms 
terminate in death. Post-mortem examination discovers inflammation (and 
its consequences) of the gastro-intestinal membrane. 

Th eory of the Action of Mercury. —There are many disputed points 
connected with the action of mercurials, which it will be convenient to examine 
under this head. 

1. Absorption of mercury. —By the external or internal use of mercury this 
metal becomes absorbed, and is subsequently either deposited in some of the 
solids of the body, or thrown out of the system by some of the excretories. 4 * 

The accuracy of this statement is proved by the following facts:— 

a. Mercury has been detected in the blood by Zeller, Buchner, Sclmbarthp Colson, 6 aqd 
Dieterich. It appears to be in such intimate combination with .this vital fluid that it 


1 Mr. Travers (further Inquiry concerning Constitutional Irritation, p. 87) says, mercurial 
cachexia is characterized “ by irritable circulation, extreme pallor and emaciation, an acute and rapid 
hectic, and an almost invariable termination in phthisis.” 

2 Edinb. Med. and Surg. Journal, vol. xxviii. 

3 Examination q£ the Prejudice commonly entertained against Mercury. 

4 Oesterlcn has shewn fcat the globules of mercury contained in mercurial ointment become 

absorbed, andlhe hits detected them in the viscera and secretions.* lie also detected globules of the 
metal in the Jbcrctions after the use of calomel (Wunderlich und Roser’s Jre.hiv, ii. 4. diluted By- 
Dr. Bnchheim). 

6 diluted by Dr. ChrisSsou, On Pfisons, 3d edit. p. 366. 

6 Arch. Gen. xii. 68. 
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cannot be recognised by the ordinary tests. Destructive distillation is, in most eases, 
necessary for its detection. 

0. Mercury las hem found in. the secretions, viz., in the perspiration, tbe saliva, the 
gastro-intestinal secret ion, the bile, the urine, and the fluid or ulcers. 1 The blackening 
of the skin, mentioned both by Han-old 2 * and Rigby, 11 as having occurred in consequence 
of tlic use of mercury subsequent to the employment of sulphur, establishes the existence 
of mercury in the cutaneous transpiration. The sulphur and the mercury were thrown 
out of the system by the skin, and immediately they were out of the sphere of the 
vital powers they entered into union and formed the black sulphurct of mercury, which 
was deposited on liic integument in a pulverulent, form. 

*' y. Mercury has been found in the rcguline state, in the organic solids, viz., in the bones, 
brain, synovial capsules, the pleura, tbe humours of the eye, the cellular tissue, the lungs, 
dc.. 4 lii what part of the system reduction is effected, has not been made out. 

2. The constitutional effects of mercury arc consequences of its 
absorption. Bor, in the first place, mercurials affect the general system to 
whatever part of the body it hey may be applied, whether to the mucous 
membranes, the cutaneous'system, or the cellular tissue, or injected into 
the veins. Secondly, the action of mercurials on the system is promofed by 
agents which augment absorption, and is checked by those which diminish 
absorption. 

3. After absorption, mercury effects changes in the qualities of the 
blood, and in the action of the whole organization, hut especially the 
apparatus of organic life. —Soon after salivation has been established, the 
blood exhibits an inflammatory crust. At a later period its colour deepens, 
and its coagulability is diminished; tbe portion of clot, and therefore of fibrin, 
to serum becomes smaller. “ The formation of albumen and mucus,” says 
Dictorich, 5 “sinks to that of serum; the whole organic formation of the 
patient is less consistent and cohesive.” The same authority also tells us, 
that under the influence of mercury the electrical condition of the blood 
changes from the negative (healthy) state to that of positive. According to 
J)r. ffarre, 6 it diminishes the number of red globules of the blood. 'Hie 
evacuations from all the secreting and exhaling organs, especially from the 
mucous follicles and salivary glands, is much increased. The secretion of 
bile is also promoted. Dr. Wilson Philip 7 says, “mercury lias a specific 
operation on the liver,—a power not. merely of exciting its functions, but 
of correcting the various derangements of that function in a way which it 
does not possess with respect to any other organ, and which no other medicine 
possesses with respect to the liver.” I confess I am not acquainted with any 
facts warranting tliis broad assertion. The purgative effects of meroury arise 
partly from the increased secretion of bile, and partly from the stimulus given 
to the mucous lining of the alimentary tube; more particularly to its follicular 
apparatus. The nervous system appears also to be specifically affected by 


1 Christisori, Colson, and Dietcrich, op. cit. 

8 Merkels Archie , iii. 532. 

:i Loud. Med. Rep. April 1837. 

1 Ckristisou, op. cit. ; Wibmer, Wirkuug d. Anntim. iii. 85 ; Colson and Dietcrich, op. cit. 

6 Op. rit. 80. . 

6 Ferguson’s Essays on the Diseases of Women, part i. p. 216.—“ A full pleUiorii woman, of a 

purple red complexion, consulted me,” says Dr. Farm, “for haemorrhage froifi tin stomach, de¬ 
pending on engorgement, without organic disease. I gave her mercury, and in six weeks blanched 
her ns white as a lily.” 1 

7 On the Influence of Minute Doses of Mercury, p. 14. 



Theory of the Action of Mercury. 


821 


mercurials. This is to be inferred partly from the effects produced in those 
who arc subjected to the vapours of this metal, such as the shaking palsy, &c. 
and partly from the effects of the soluble salts, when given in enormous doses. 
The heart and lungs are, in some cases, remarkably affected. This was par¬ 
ticularly observed by Sir Benjamin Brodic 1 * in his experiments on animals 
with coiTosive sublimate; as also by Smith, Orfiia, and Gaspard. The 
affection of the urinary organs in poisoning by corrosive sublimate is also 
not to be overlooked. > 

4. The nature of the influence exercised by mercury over the organism 
has been a fertile source of discussion. One class of writers has regarded it 
as mechanical, a second as chemical, a third as dynamical. 

Mechanical hypothesis. —Astruc- and Barry 3 fancied that mercury acted by its weight, 
its divisibility, and its mobility; and thus getting into the blood, separated its globules, 
rendered it more fluid and lit for secretion, made the lymph thinner, and overcame any 
existing obstructions. * 

(9. Chemical hypotheses. —Some have advocated the cffemical operation of mercurials, 
and have endeavoured to explain their curative powers in the venereal disease by reference 
to their chemical properties, but without success. Thus Mitie, I’ressevin, 4 * and Swediaur, 6 
assumed that mercury acted chemically on the syphilitic poison, as acids and alkalies do 
on each other; while Girlannc! 41 supposed that the efficacy of mercurials depended outlie 
oxygen they contain. To both hypotheses the same objection applies: if they were true, 
the larger the quantity of mercury used, the more effectually would (tie venereal disease 
he. cured. Now this is not found to be the case. Ur. Cullen 7 endeavoured to account 
tor the action of mercury on the salivary glands, in preference to other organs, by assum¬ 
ing that it has a particular disposition to unite with am maniacal salts, with which it 
passes off by the various excretions: and as the saliva was supposed to contain more of 
these salts than other secretions, he thus accounted for the larger quantity of mercury 
which: passed off by these glands, and which, being in this way applied to the cxcrctories, 
occasioned salivation. But the whole hypothesis falls to the ground when it is known 
that mercury has no "particular disposition ” to unite with aminoniaeal salts; and that, 
even if it had, other secretions are as abundantly supplied with these salts as the saliva. 
Dr. John M urray substituted another hypothesis, but equally objectionable: mercury, 
says be, cannot pass off by the urine, because of the phosphoric acid contained in this iluid, 
and which woidd form, with the mercury, an insoluble compound. It must, therefore, be 
thrown out of the system by other secretions, particularly by the saliva, which facilitates 
this transmission by the affinity which the muriatic acid, the soda, mid the ammonia of 
the secretion, have for the oxide of mercury, and by which a compound soluble hi water 
is formed. The answer to this hypothesis is, that mercury is thrown out of the system 
by the urine, and probably in larger quantity than by the saliva; secondly, the saliva also 
contains pliosphatic salts, according to Tiedemaun and Gmeliu. 

y. Dynamical hypothesis. —Some writers have principally directed their attent ion to the 
quality of the effects induced by mercury, and have termed this mineral stimulant, sedative, 
both stimulant and sedative, tonic or alterative. Those who assume mercury to he a 
stimulant or excitant are not agreed as to whether one or more parts or the whole system 
are stimulated, and if particular parts, what those arc. ‘finis Meeker fixes on the lym¬ 
phatic system, Sellout: on the arterial capillary system, Beil on the nerves. 8 The simple 
answer to all of them is, that, other stimulants are not capable of producing the same effects 
on the constitution as mercury; nay, are frequently hurtful in the very cases hi which 
this metal is beneficial. 


1 FhiimTrans. for 1812. 

5 Du Mori. Vm. ii. 149. 

4 Mhtical Transactions, i. 25. 

4 Cludted by Richter, Jusfii.hr. Arzneim. tv. 305. 

6 Vmetical Observations on Venereal Complaints. 

8 Abhandl. ii. A. Voter. Krankh. 

‘ Treat, of the Mat. Med. ii. 446. 

8 Richter, op. eit. v. 306. 
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On the other hand, Conradi, Bertele, and Horn, 1 consider it to be a weakening agent 
or sedative. Hence those who adopt this hypothesis must assume that the diseases in 
which mercury is beneficial are ot a phlogistic or hypersthenic character; and that 
syphilis, therefore, is of this hind,—an explanation not at all satisfactory, nor consistent 
with facts. Of late years the sedative operation of some of the mercurial preparations 
(calomel and mercurial ointment) has been assumed (particularly by our countrymen 
practising in the East), from the circumstance that these agents allay vomiting and diar¬ 
rhoea in yellow fever, cholera, and other dangerous diseases. But even admitting that 
mercurials do produce these effects, this is harnly a sufficient ground for denominating 
them sedatives. 

Some think that mercurials in small or moderate doses are stimulants , but in excessive 
doses sedatives ; and that this sedative operation is common to all substances when em- 
plwed in large quantities. This is the opinion of Dr. Wilson Philip. 2 3 

l>r. Murray 1 calls mercury a tonic; Vogt 4 terms it an alterative resolvent; Sundelin 5 
places it among the resolvent alteratives under the designation of h'quefacient (verflipssi- 
geode). Mr. Hunter 6 accounts for its beneficial effects in syphilis, by saying it produces 
an irritation of a different kind to that caused by the venereal disease, and that it coun¬ 
teracts the latter by destroying yie diseased action of the living parts. 

In my opinion mercury is an alterative, and a liquefaeient spanannic (see ante, p. 175). 


Uses. 1 . Metallic mercury -Liquid mercury has been used as a 

clmmical agent to dissolve silver coins which may have been swallowed; and 
as a mechanical agent to remove obstructions of the bowels : for example, 
intus-susception, or intestinal invagination. But neither theory nor experience 
seem* favourable to its use in the latter case; for in the greater number of cases 
the intus-susception is progressive—that is, the superior portion of the gut is 
insinuated into the lower portion, and therefore the pressure of the metal on the 
sides of the intestine cannot give relief; and even in cases of retrograde intus¬ 
susception—that is, where the lower portion of the bowels passes into the upper, 
mercury, instead of pressing the intus-suseepted portion back, might push it 
farther on, by getting into the angle of reflection between the containing and 
inverted gut. 7 Lastly, water, which had been boiled with mercury {aqua 
mercurialis coda), was at one time used as an anthelmintic; but if the 
metal be pure, the water takes up no appreciable quantity of it. Moreover, 
it would appear tliat mercury has no particular anthelmintic powers: for 
persons who were salivated have not been freed from their worms, and 
Scopoli very frequently found ascarides in the workers of thqfiqaicksilver 
mines of idria. 8 ‘ !; ‘? 

Administration. —When taken internally, it has been administered in 
various doses, from an ounce to a pound or more. 

2. or the Preparations of Mercury. —As err hi nes or emetics, mercurials are 
never resorted to now, though formerly the subsulphate was used for these 
purposes. • 

As alteratives , they are given in small doses in various chronic diseases; 
such, for example, as dyspepsia, gout, chronic skin diseases, scrofula, &c. 
Calomel is said to be less beneficial as an alterative than blue pill, on account 


1 Quoted by Richter, op. cit. v. 307. 

1 Op. cit. 

3 Syst. of Mat. Med. 

4 Phaxmakodynamik. 

5 Heihnittellehre. ' 

6 Treatise on the Feneretd Disease. 

7 Hunter, Transactions of a Society for the Improvement «f Medical and t'Mrurgical Knowledge, 
103.' ■. 

Bremer, Star Its Vers. Intest. 428. 
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of its more irritating action on the bowels. The hydrargyrum cum crctd is 
aii excellent alterative, especially for children. 

Certain preparations of mercury (as blue pill, calomel, and the hydrargy¬ 
rum cum creta) are employed as purgatives. They prompte' secretion from 
the mucous follicles of the intestines, from the liver, and the pancreas. They 
are rarely, however, used alone j being, in general, either combined with, or 
followed by, other cathartics (as jalap, senna, colooynth, or the saline purga¬ 
tives). Thus it is a common pracffiie to exhibit a blue pill or calomel at 
night, and an aperient draught the following morning: the object being to 
allow the pill to remain as long as possible in the bowels, in order that it may 
the mttre effectually act on the liver. Mercurial purgatives are administered 
for various purposes ; sometimes as anthelmintics, sometimes to assist in eva¬ 
cuating the contents of the alimentary canal, but more commonly with the 
view of promoting the secretions, particularly pi the liver, or of producing 
counter-irritation, and thereby of relieving affections of other organs, as the 
skin or head. 

The great value of mercurials is experienced when they are given as 
sialogogues. Formerly it was supposed that the beneficial effects of mercury 
were proportionate to the degree of ptyulism, and thus to eradicate particular 
affections it was thought necessary to cause the evacuation of a given quan¬ 
tity of saliva. “I have heard/’ says Dr. Wilson Philip, 1 2 “the I flic Dr. 
Monro, of Edinburgh, state the quantity of saliva which must bo discharged 
daily to eradicate particular affections.” Modern experience has proved the 
incorrectness of this notion; and we now rarely find it necessary to excite a 
high degree of salivation; indeed, frequently it would he prejudicial, but we 
sometimes find it requisite to keep up this effect lor several weeks, particu¬ 
larly in diseases of a chronic character. 

a, Production of sore mouth and salivation .—One of the most efficacious methods of 
putting the system under the influence of mercury is friction, wil ji llie vngneutiini. hijdrar- 
gj/ri; out. the troublesome and unpleasant nature of the process is a strong objection to 
it in practice, more especially in venereal diseases, in which patients usually desire secrecy. 
Full directions for its employment will be given hereafter (vide Hug. Ilydrargi/ri). in 
the year 1779, Mr. Clare 3 4 * 6 proposed a new method of causing salivation by friction, and 
which consists in tubbing two or three grains of calomel, or of the suboxide of mercury, 
mi the inner surface of the cheeks and gmns. If is said that the, metal quickly becomes 
absorbed, and causes salivation, and if oaptjb 0 taken not to swallow the saliva, diarrluea 
does not occur. Notwithstanding that limiter, Omikshank, and others, have tried this 
plan, and reported favourably of it, and that it is free from the objections made to the use. 
of mercurial ointment, it has never been a popular remedy. Eumiyation, as a means of 
affecting the general system, is an old method of treating venereal diseases. Turner 3 
employed for this purpose cinnabar; Lalouette 1 calomel; and tin''late Mr. Abernathy* 
the suboxide. Mr’. Colics" has frequently seen fumigation fail in exciting salivation, 
lie says, an easy mode of fumigating any part is by using mercurial candles (composed of 
cinnabar or oxi«e of mercury mixed witlnneltcd wax, with a wick, and burnt under a 
curved glass funnel.) Eanm6 used mercurial pedilucia to excite salivation, composed of 
half a grain of corrosive sublimate dissolved in a pint of distilled water, and in a solution 
of this strength the patient immersed his feet for the space of two hours; several, objcc- 

1 Op. cit. p. 19. ^ 

2 Essay on the Cure opAhscesses by Caustic; also, a New Method of It,traducing Mercury into 
the Circula'Mn, 1799. t 

8 On this Venereal Dimase. 

4 Nouvdle Methods de trailer hf Malad. V,' -'- '" , ™ 

* Surgical and Physiological Essays. 

6 Op. cit. p. 58. 
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tions, however, exist to the practice, which has been rarely followed. Upon the whole, 
the most convenient method of producing salivation is by the internal me of mercurials, 
particularly of those preparations which are mild in their local action, as blue pill, calomel, 
and the hydrargyMm cum cretA. * v 

/3. Treatment Apne and during salivation. —Formerly the use of mercurials was preceded 
by antiphlogistic ttpliparcs, such as blood-letting, purging, warm bathing, and low diet, 
but they arc now rarely resorted to, though useful by facilitating absorption. Mr. 
Colies 1 thinks that these preparatory measures have been improperly omitted, and that 
the want of them has, of late years, contributed,to bring tins valuable remedy into much 
disjeepute—in which opinion 1 am disposed to join him. Occasionally great difficulty is 
experienced in affecting the mouth, a circumstance which may arise from the irritable 
condition of the bowels: and when this is the case, inunction should be resorted to, or 
opium or vegetable astringents conjoined. Sometimes, however, the system appeal's in¬ 
susceptible to the influence of mercury, and this may arise from idiosyncrasy, or from the 
presence of some disease, particularly fever. Emetics and blood-letting are useful jn 
these cases, as they promote absorption ; and as the influence of the former depends on 
the state of nausea produced, tartaj emetic will be the best, vomit, since it is the most 
powerful nauscant. Varying the rpode of administering the mercury will also sometimes 
facilitate its operation upon the system : thus, if it have been employed internally, inunc¬ 
tion should be tried, and vice versA. 

During the time that the patient’s month is sore, he should, if possible, confine himself 
to the house, use warn clothing, avoid exposure to cold, take light, but nourishing food, 
and regulate the state of his stomach and bowels. Mr. Hunter thought that during a 
mercurial course the manner of living need not he altered, but Mr. Colics 2 has properly, 
I think, objected to this, if the discharge become excessive, or ulceration of the gums 
take place, the further use of mercury is of course to be stopped; and in order to mode¬ 
rate the effect already produced, the patient should he freely exposed to a cold hut. dry 
■air, use purgatives and opium, and wash his mouth with some astringent and stimulating 
liquid. I have generally employed, as a gargle, a solution of the chloride of soda or of 
lime; but in the absence of these, a solution of alum, or of sulphate of copper, may be 
used. Dr. Watson 3 observes that “when the flow, of saliva, and the soreness of the 
gums, form the chief part of the grievance, 1 have found nothing so generally useful as a 
gargle made of brandy and water; in the proportion of one part of brandy to four or live 
of water.” With regard to internal remedies I have no confidence m any as having a 
specific power of stopping salivation, though iodine, sulphur, nitre, and other substances, 
have been strongly recommended. Sometimes sulphate of quina is administered with 
advantage. 

y. Accidents during salivation. —Occasionally, during salivation, certain effects result 
from mercury, which are in no way necessary or useful in a therapeutical point of view: 
on the contrary, some of them arc highly prejudicial. Thus, sometimes, excessive sali¬ 
vation, with ulceration of the gums, takes place, as already noticed ; .not, unfrepuently 
gastro-inlestinal irritation (or actual inflammation) comes on, and which may require the 
suspension of the use of mercury, or its employment by way of inunction, or its combi¬ 
nation with opium or vegetable astringents. I have already noticed fever, eczema mer- 
curiale, mercurial erethysm of Pearson, &c., as other occasional effects. In feeble and 
irritable habits, mercury sometimes disposes sores to slough. Occasionally a kind of 
metastasis of the mercurial irritation is observed: thus, swallowing a large quantity 
of cold water, or exposing the 1 body to cold and moisture, has caused a temporary 
cessation of salivation, attended with violent pains or convulsions, or great irritability of 
stomach. 


S. Curative action of salivation. —Though no surgeon ascribes the curative action of 
mercury to the salivation, yet, without this effect, the flhirative influence is not usually 
observed. Hence, though the one cannot ho considered to stand to the other in the 
relation of cause and effect, yet the two are usually contemporaneous: so that when we 
fail to induce some affection of the mouth, we do not observe' the beneficial effects of 


mercury. 


/ 


■, l Practical Observations on the Venereal Disease, p: 28. 
s*. 3 Op. eit. j>. 34. • 

™ 3 land. Med. Gaz. Dec. 25, 1840. 

4 On this subject consult Colies, op. cit. p. 81. 
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Having offered these general remarks on salivation as a remedial agent, I 
proceed to notice its use in particular diseases. 1 

a. Fever .—It has been said that salivation diminishes the susceptibility 
to the contagion of fever, whether common or specific; but that it is not an 
absolute preventive is shown by the fact, that patients under the full influence 
of mercury have caught fever and died of it, as will be found noticed by my 
friend Dr. Clutterbuck, in his Inquiry into the Seat and Nature of Fever. 
I have several times used mercurials as sialogogues in fever; I believe, % for 
the most part, with advantage. I have only used them when there was some 
marked local determination or inflammatory condition. I have seen several 
fatal eases of fever in which mercurials were used profusely, without having 
any effect on the mouth; but in other instances, in which the mouth fypcame 
affected, recovery took place. My experience, therefore, agrees with that of 
Dr. Copland, 2 namely, that death, after salivation has been established, is 
very rare. Whether the recovery was the* consequence of the mercurial 
action, or the salivation the result of the mitigation of the disorder, as Dr. 
Bancroft 3 and Dr. Graves 4 assert, cannot be positively proved, though I think 
the first more probable. Dr. Graves 5 declares the use of mercury in fever to 
be both injudicious and uimecessary, unless inflammation of some organ be 
set up. Dr. Macartney, 6 on the other hand, says, in no single instance have 
I known it [mercury] fail in arresting the progress of the disease, provided 


1 The following are Dr. Farre’s rules for the exhibition of mercury (Ferguson, op. supra cit. 
p. 220):— 

“ 1. JS'evcr to give mercury when there is an idiosyncrasy against it.” The following case is 
illustrative of the danger of neglecting this advice:— 

“ A patient of Mr. G.’s, of the Borough, desired him never to give her any mercury, as that drug 
was a poison to her whole family, to which he, without arguing the point, at once assented. In 
Mr. G.’s absence, the late Mr. C. was consulted as to some trifling disorder of the bowels, and, not 
knowing the peculiarity of his patient’s constitution, prescribed two grains of calomel. The next 
morning the lady shewed the prescription to Mr. (!., saying that she was sure she had taken 
mercury, as she felt it in her mouth. In a few hours plyalism ensued; in consequence of which 
she lost her teeth, her jaw exfoliated, and she ultimately, after a succession of ailments, died, in 
about two years.” 

“ 2. Mercury should he used in all active congestions—pyrexia, phlogosis, phlegmon, ophthalmia, 
strabismus, cynanehe larynges, cynanche trachealis, pneumonia, and in all inflammatory diseases. 
In the adhesive stages of dysentery, in the phlcgmasire, where there is inflammation with power, in 
tetanus, hemiplegia, paraplegia, neuralgia, in their states of active congestion. 

“ 3. Mercury is'hurlful, or doubtful—in the malignant or asthenic forms of pyrexia, where there 
is low delirium; but in phrenitis, and in that peculiar form of it, the coup he so/eil, it is most 
effectual. It is hurtftil in tetanus from punctured wound, and in all cases of irritable disease. 

“ In idiopathic iritis, it is as effectual as bark in ague; but in the traumatic it is injurious, os it 
interferes with the closing of the vessels by adhesive inflamiijation: hence, in all hiemorrhage, where 
the orifices of vessels require to be closed, it is hurtful. 

“ lu the hemiplegia of lesion, in asthenic paraplegia, in the neuralgia of irritation, it is bad. Poor 
Pemberton was three times salivated for tic douloureux, and three times the worse for it. 

“ It is hurtftil in the inveterate forms of scrofulous ophthalmia, though useful iu the early stage. 
It is bad in the amaurosis of depletion. 

“ It is useful in puerperal peritonitis, and hurtful in the typhoid form of it j as also in the ulce¬ 
rative stage of dysentery. , * 

“ In general, it is doubtful iu the suppurative stages of inflammation, and in all erysipelatous and 
erythematous inflammations, or those tending to gangrene. It is hurtful in all casus of pure asthenia 
from deficiency of red Biiod.” 

s Diet, of If act. MedJ'x. 92®. 

8 On Tfellow Fever, f 

* Load. Med. Gas. xx. 147. 

6 Op. cit. 

6 Treatise on Inflammation, p. 162. 
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the fever be not combined with visceral affections, or characterized from the 
beginning with unusual prostration of strength." The great indisposition of 
the system in fever to take on the mercurial action, is frequently a most 
annoying circumstance. It may sometimes be overcame by the employment 
of mercurials both internally and externally. Mr. Lempriere, 1 who prac¬ 
tised in Jamaica, finding that calomel was often exhibited in iinmafise quan¬ 
tities without exciting any apparent action, was induced to employ corrosive 
sublimate in doses of the eighth part of a grain, with the addition of ten drops 
of laudanum, and this quantity was repeated every hour until some affection 
of the mouth was observed, or until the more alarming symptoms had con¬ 
siderably abated. 

Tip beneficial influence of mercurials has been more particularly expe- 
perienced in the fevers of warm climates, especially those of the East Indies.' 2 
It has been said by several wrjters, 3 that in the yellow fever of the "West 
Indies its beneficial effects arevnot equally evident. 

/h Inflammation. —Of late years various forms of inflammation have been 
most successfully combated by the use of mercury. Hence this mineral is 
termed an antiphlogistic Wc are principally indebted to l)r. Hamilton, 4 
Dr. Yeats, 5 Dr. Wright, 6 and Rambach, 7 for its introduction into use in this 
form of disease. It is principally valuable in adhesive inflammation, to stop, 
control; or prevent the effusion of coagulable lymph. On the other hand, it 
may prove injurious in erythematous, scrofulous, malignant, and gangrenous 
inflammation, as well as in inflammation accompanied with debility or great 
irritability of the nervous system. Its curative power is not satisfactorily 
accounted for by the equalization of tiro circulation, the augmentation of the 
secretions, or the increased activity of the absorbents caused by mercury 
(seep. 176). 

Mercury is not equally serviceable in all inflammations. The nature of 
the tissue, the structure of the organ affected, and the quality or kind of 
inflammation, are points of considerable importance as affecting its use. 

Thus it appears that inflammations of membranous tissues are those 
principally benefited by a mercurial plan of treatment; and more especially 
those in which there is a tendency to the exudation of coagojy&lo lymph or 
of serous fluid,—as meningitis, pleuritis, pericarditis, and p^jjlonitis (parti¬ 
cularly of puerperal women). In inflammation of the lining membrane of 
the air-tube, but more especially in croup, or, as it is sometimes termed, 
plastic inflammation of the larynx, mercury is one of our most valuable reme¬ 
dies ; and as this disease is one which terminates rapidly, no time should be 
lost in getting a sufficient quantity of mercury into the system. Calomel is 
usually employed; but when the bowels are very irritable, the hydrargyrum 
cum crela, or even mercurial inunction, may be resorted to. In inflamma¬ 


tion of the tunics of the eye, particularly iritis, m^cury (next to bloodletting) 


1 Frdct. Obsarv. on Diseases of the Army of Jamaica, < 

* Johnson, On Diseases of Tropical Climates, pp. 32, 90, 97, 122, &• &c. 3<1 edit.; Anncsley, 
On the Diseases of India , p. 391, Shi edit. 

3 Johnson, Up tit. p. 37; Bancroft, On Yellow Fever; Mnsgrave, Edith. Med. andSury. Journ. 

xxviii. 40. ' W * . t ' 

1 Duncipi’s Med. Cpmm. vol. ix. 

6 Duncan's Ann, oj Med. vol. vii. 

«. 6 Med. Facts atm Observ. vol. vii. 

7 Dissert. Usus Mercurii in JUgrt. Infant. 1704. 
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is the only remedy on which much confidence can be placed; and we use it 
not merely with a view of putting a atop to the inflammatory action, but also 
in order to cause the absorption of the effused lymph. 1 In inflammation of 
the synovial membranes, mercury has been employed, and in some cases with 
manifest advantage. In dysentery, mercury has been extensively used, espe- 
cially in warm climates. By some, calomel has been employed merely as a 
purgative (Jackson, Ballingall, Barapfield, and Annesley); by others, to 
produce its sialogogue effects (Johnson and Cunningham). 

The structure' of the organ influences the effect of mercury : at leasl iff is 
well known that this mineral is more beneficial in inflammation of certain 
organs (especially those of a glandular structure, as the liver) than of others; 
and we refer it to some peculiarity in the structure of the part affected. : In 
Ifepatitis of either temperate or tropical climates (particularly of the laller), 
mercury is advantageously employed. 2 Blood-letting, however, should be 
premised, particularly in the disease as usually met with in this country. 
In peripneumonia, more especially when hepatization has taken place, the 
best effects have sometimes resulted from its use: of course after the employ¬ 
ment of blood-letting. When hepatization has taken place. Dr. Davies 3 
recommends the use of blue pill and opium. In acute cases I prefer calomel 
and opium. In inflammation of the substance of the brain, also, mercury 
may be advantageously resorted to after the usual depletives. • 

The nature or quality of the inflammation also influences the effects, 
and thereby the uses, of mercury. Thus, in syphilitic inflammation, mercu¬ 
rials are of the greatest utility; less so in rheumatic inflammation; still less 
in scrofulous; mid most decidedly objectionable in cancerous or scorbutic 
diseases. The treatment of rheumatism by calomel and opium was proposed 
by Dr. Hamilton, 4 and has found many supporters ; 5 and, undoubtedly, when 
the febrile action does not run too high, or when the pericardium becomes 
affected, calomel and opium, preceded by bloodletting, will be found service¬ 
able. It appears to be best adapted to the fibrous or diffuse form of the 
disease, and to fail in the synovial. 6 The scrofulous habit is, tor the most 
part, unfavourable to the use of mercury given as a sialogogue, but there are 
cases in wlaeji it is not only admissible but serviceable,—-as scrofulous 
ophthalmia, of an acute kind. In all maladies of a malignant charac¬ 
ter (as cancers, fungoid diseases, &c.) mercurials are highly objectionable. 

y. Venereal diseases .—It was formerly the opinion of surgeons that the 
symptoms of the venereal disease were progressive, and never disappeared 
until mercury was administered; but it has, of late years, been clearly proved 
that this notion is erroneous: and we are indebted to some of our army sur¬ 
geons,—namely, to Messrs. Ferguson, Rose, Guthrie, 7 llennen, 8 and Bacot, 9 

1 Lawrence, Lectures on Discuses of the Eye, in Lancet, vol. x. p. 19S ; Mackenzie, On Diseases 
(f the Eye, 2d edit. pp. 38!), 394, <|nd 503. 

2 Sir James M'Grigor, Medical Sketches; Johnson, On Tropical Climates; Annesley, On Diseases 
of ht$ia. 

3 Lectures on Diseases Qf the Lungs, &c. p. 191. 

4 Op. cit. _ 

■ *' Vide Dr. Hope, Load. Med, Gas. xix. 815. 

8 Dr. MacleJd, Lond.JMed. Uaz. xxi. 361. 

7 Med.tChirurg. Trans, vols. iv. and viii. 

8 Military Surgery. 

3 On Syphilis, 1821. 
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and to Dr. Thomson 1 —for showing that the venereal disease, in all its forms, 
may be cured without an atom of mercury. Moreover, it is fully established 
by the experience of almost every surgeon, that, while in some instances 
mercury exercises a beneficial influence hardly to be observed with respect to 
any other disease or any other remedy, yet that in some cases it acts most 
injuriously; and it is generally supposed that many of the bad venereal cases 
formerly met with arose, in great part, from the improper use of mercury. 
It is jt point, therefore, of considerable importance, to determine what cases 
arfTbest adapted for a mercurial, and w'hat for a non-mercurial, method of 
treatment; for, in admitting the possibility of a cure without this agent, it 
is not to be inferred that the method is either eligible or expedient; nay, 
the very persons who have proved the possibility, admit that in some cases 
this mineral, given so as to excite moderate salivation, is advisable. Oiie 
fact is, I think, tolerably well established, namely, that the cure of venereal 
diseases, without the aid of mercury^,is much slower and less secure against 
relapses than by a mercurial treatment. 2 It is not easy to lay down 
rules to guide us in the selection of the one or the other of these methods of 
treatment. Mr. Carmichael 3 relies principally on the eruption, and, next to 
this, on the appearance of the primary ulcer; and of the four forms of the 
venereal disease which he has described, namely, the papular, the pustular, 
the phagedenic, and the scaly, full courses of mercury are required, he says, 
in one only, namely, the scaly; in which the primary sore is the Hunterian 
chancre or callous ulcer, and the eruption partakes of the characters of lepra or 
psoriasis. But it has been satisfactorily proved by experiments made in the 
military hospitals, that even this scaly form of the disease may get well 
without mercury; and, on the other hand, in the pustular and papular forms, 
mercury is often a most valuable agent. Ilennen, Rose, Guthrie, and Thom¬ 
son, advise the employment of moderate quantities of mercury whenever the 
disease docs not readily subside under the use of ordinary methods of treat¬ 
ment. But unless some special circumstances contraindicate the use of 
mercury, it is, 1 think, advisable to affect the mouth slightly in most forms 
of the disease. 

The circumstances which deserve attention, as affecting the use of mercury, 
are numerous. The following are the principal:— . \ 

aa. Scrofula. —Sonic of tlic worst and most intractable forms of venereal disease 
occur in scrofulous subjects ; and in such, mercury is in general prejudicial. I have seen 
numerous instances of its injurious effects. One ease winch fell under my notice was that 
of a medical student, who, after three years’ suffering, died; having been made much 
worse on two occasions by what I coueeivcd to be the improper use of mercury, once by 
his own act, and a second time by 'the advice of the surgeon of his family. Mr. Colics, 4 
however, denies the baneful influence of mercury in scrofula, and advises its use for the 
cure of syphilis in scrofulous subjects; but he admits that the profession generally enter¬ 
tain a contrary opinion. 

/i/3. Condition, of the primary ulcer. —Another point deserving attention in deciding on 
the use of mercury, is the condition of the primary sore; if it be much inflamed, or of 
an irritable nature—if it be of the kind called phagedenic, or at all disposed to slough- 
mercury must be most carefully avoided, as it increases the disposition to sloughing. In 


1 Ed. Med. and Surg. Jhurn. xiv, 

s Vide Colics, Fraetical Observations on the Venereal Diseah., p. 318. 1 

On Venereal Diseases, 2d edit. 1825. 

4 Op. cit. p. 236. 
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ono case that fell under my notice, a gentleman lost his penis by the improper use of mer¬ 
cury, under the circumstances just mentioned. 

yy. Extreme debility with hectic fiver .—This condition is usually believed to contraindi¬ 
cate the employment of mercury. But Mr. Colles 1 asserts, “ that a patient affected with 
secondary symptoms, even though extremely attenuated, and, as it wore, melting away 
under the effects of hectic, can with perfect safety and advantage at once commence a 
course of mercury; by which not oiuy shall his venereal symptoms be removed, but at 
the same time his general health be re-established.” 

S. Cholera .—Writers on the spasmodic cholera, both of this country and 
of India, speak f6r the most part favourably of the effects of mercury, espe¬ 
cially in the form of calomel. I may refer to the works of Drs. Johnson, 
Venables, and Harnett, and of Messrs. Annesley, Orton, and Searle, in proof. 
I have met with no writers who attribute ill effects to it. Unfortunately 
those who advocate its use are not agreed as to the dose, or frequency of 
repetition: some advising it as a purgative ; some as a sedative, in combina¬ 
tion witli opium ; others, lastly, using it^jis a ffylogoguc. It is deserving of 
especial notice, that, when salivation takes place, the patient in general 
recovers. Dr. Griffin, 2 however, has shewn that this is not invariably the 
case. (For for|her information on the use of mercurials in cholera, see 
Calomel.) 

e. Dropsy .—In this disease, mercurials may do either good or harm. 
Thus, when the dropsical effusion depends on inflammation, they may be 
employed with the best effects, as when hydrocephalus arises from meningitis, 
or liydrothorax from plcuritis. When ascites is occasioned by an enlarged 
liver, which compresses the vena portse, and thereby gives rise to effusion, 
mercurials arc sometimes beneficial. On the contrary, alien dropsy occurs 
in old subjects, and when it depends on, oris accompanied by, general debi¬ 
lity, salivation is almost always hurtful. In granular degeneration of the 
kidney, characterised by an albuminous condition of the urine, its use is 
highly objectionable. It is of no service to the primary disorder, while its 
effect on the mouth is often very violent and uncontrollable. When the 
effusion arises from mechanical causes -not removable by mercury, as oblite¬ 
ration of any of the venous trunks, or pressure of malignant tumors, salivation 
is injurious. Occasionally dropsical effusion takes place without any appre¬ 
ciable cause, tod then, of course, if mercury be employed, it must be in part 
on speculation. In such cases, calomel is not uufrequently employed in 
combination with squills or foxglove. 

(. In chronic diseases of the viscera, especially those arising from or 
connected with inflammation, mercury is frequently serviceable. Thus, in 
enlargement or induration of the liver, in hepatization of the lungs, &c. In 
those diseases commonly termed malignant, as cancer and fungus hasmatodes, 
and also in diseases of a non-ltaalignant character, but occurring in debilitated 
subjects, mercurials, given so as to excite salivation, arc objectionable. In 
diseased spleen they are usually injurious (see ante, p. 238): 

t). In chronic diseases of the nervous system .—Mercury has been re¬ 
commended in paralysis, and on some occasions has proved exceedingly effica¬ 
cious. I have repeatedly seen hemiplegia, with impaired vision and hearing, 
headache, and cramps of the extremities, recover under the use of mercury, after 


1 4)p. cit. p. 20fl. 

2 Land. Med. Gat. m. p. 882. 
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blood-letting, purgatives, &c. had faded. In one case the patient (a young 
man) was kept under the influence of the medicine for two months. Mr. 
Colies 1 has likewise found it most efficacious in paralysis. In tetanus, mania, 
epilepsy, hysteria, tic douloureux, and other affections of the nervous system, 
mercury has been used with occasional benefit. 

The foregoing are some of the most important diseases against which 
mercurials have been successfully administered as sialogogues. 

JPUMKGYIU'M l’l’IUFIC VTIM, D.j Purified Mercury^ (Take of Mer¬ 
cury, six parts. Let four parts slowly distil.)—The characters of pure 
mercury have been already stated. As found in commerce, mercury is usually 
very pure, and therefore the process of purification directed by the Dublin 
College is unnecessary. By means of a common fire, mercury may be readily 
distilled in an earthen retort, to which a curved earthen tube, dipping into 
water, is adapted. A wash,hand basin, containing water, answers as a 
receiver. The whole of the mercury may be drawn over. The object of the 
process is to separate this metal from lead, tin, zinc, and other metals with 
which it may be contaminated. 


1SJ3. HYDRARGYRUM CUM CRETA.-MERCURY 
WITH CHALK. 

History. —This compound (called, also, merenrins alcalhatus, or tethiops 
absorbent) is first mentioned, 1 believe, by Burton, in 1738. 

Preparation. —All the British Colleges give directions for its preparation. 

The London College directs us to take of Mercury, ^iij-; Prepared Chalk, Jv. Rub 
them together until globules are no longer visible. The directions of the Edinburgh 
College are similar. 

The Dublin College orders it to be prepared like Hydrargyrum cum Magnesia, except 
that precipitated carbonate of lime is to be employed m the place of carbonate of 
magnesia. 

If this powder be digested in acetic acid, the lime of the chalk is dissolved, 
and the carbonic acid escapes ; but the greater part, if not the whole, of the 
mercury is insoluble in the acid, and hence it is not in the state of suboxide. 
If examined by a lens, the residuum is found to consist of minute separate 
globules, which readily whiten silver and gold, showing they. are in the 
metallic state. Hence it is probable that the quicksilver is mechanically 
divided only. 

Properties and Characteristics. —It is a greyish powder, which effervesces 
on the addition of acetic acid, yielding a solution of lime, which may be dis¬ 
tinguished by the tests for the calcareous salts already mentioned. By 
digestion in nitric acid, we obtain a solution known to contain mercury by 
the characters already detailed for the mercurial preparations generally. By 
heat (jjjie mercury is volatilized, leaving the chalk. 

Part is evaporated by heat; what remains is colourless, and totally soluble in acetic 
acid with effervescence: this solution is not coloured by hydrosnlpimric acid. These 
substances can scarcely be so diligently triturated as that no glihules shdil be visible.— 
Eh. Lo$£h, " V ' 



Mercury with Magnesia.—Piias or Mercur’ 831 

Composition. —It is a mechanical mixture of three parts of finely divided 
mercury and five of chalk. 

Physiological Effects. —It is an exceedingly mild but valuable mercurial. 
In full doses it acts as a gentle laxative, promoting the secretion of bile and 
intestinal mucus, but sometimes creating a little sickness. The chalk renders 
it antacid. By repeated use it occasions the constitutional effects of mercuiy 
already described. 

Uses. —It is a valuable remedy in syphilis infantum. It is frequently 
employed to promote and improve the secretions of the liver, pancreas*Tlnd 
bowels, in various disordered conditions of the digestive organs, accompanied 
by clay-coloured stools or purging. In strumous affections of children 
(especially enlarged mesenteric glands) and other chronic maladies, it is 
iftlministcred with great advantage as an alterative. 

Administration. —To adults it is given in doses of from five grains to a 
scruple or half a drachm. It should be giver^in the form of powder. Pills 
made of it, and allowed to become hard, present internally large globules of 
mercury. This arises from the contraction of the substance used to form the 
pill mass, by winch the minute globules are squeezed out and coalesce. For 
children the dose is two or three grains, lilmbarb, carbonate of soda, or, in 
some cases, Dover’s powder, may be conjoined witli it. 


159. HYDRARGYRUM CUM MAGNESIA. - MERCURY 
WITH MAGNESIA. 

The Dublin Pharmacopoeia gives the following directions for the preparation 
of tin’s compound:— 

Take of purified Mercury; Manna, of each, two pert*; Carbonate of Magnesia, one 
part. Hub the mercury with the manna in an earthenware mortar, adding a few drops 
of water, that the mixture may have the consistency of a syrup, and that the metallic 
globules, by continued trituration, may disappear; then add, still triturating, an eighth 
part of Carbonate of Magnesia. To t he whole, thoroughly mixed, add of warm wait er 
sixteen parts, and let the mixture lie stirred; then let it rest, and, as soon as the sedi¬ 
ment has subsided, let the liquor he decanted; repeat: the washing again, and a third 
time, that the manna may be completely washed off; then mix with the sediment, whilst 
moist, the remainder of the Carbonate of Magnesia. Lastly, let the powder be dried on 
bibulous paper. 

The manna is employed to effect the minute division of the mercury. By 
the water subsequently employed the manna is' got rid of. The effects, uses, 
and dosef of this preparation, are similar to*those of hydrargyrum cum 
cretd. 


160. PXLUXJE HYDRARGYRI. - PILLS OP MERCURY. 

History. —Tb^pldest formula for mercurial pills is that of Barbarossa (at 
one time admiral of , the Turkish fleet, and afterwards sultan of Algiers), aud 
which wys communicated by him to Francis the First, king, of France, who 
made it public. The common pame for this preparation is blue pill, or 
pilula catrulea. 
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PREP$LRATidN.—The following are the directions of the British Colleges for 
the preparation of these pills:— 

Take of Mercury, Jii. {two parts, E.]; Confection of Red Roses, 5iij. [three parts, E.]: 
Liquorice Root, powdered [Extract of Liquorice, reduced to fine powder, JD.], 5j. [am 
part, E.] Rub tic mercury with the confection until globules can no longer be seen; 
then, the Liquorice being added, beat the whole together until incorporated. [Divide 
Ac mass into five-grain pills, 2?.]. 

The friction is usually effected by steam power. By trituration, the metal 
is seduced to a finely divided state, and becomes intimately mixed with the 
’ confection and liquorice powder. 

Properties. —It is a soft mass, of a convenient consistence for making 
into pills, and lias a dark l$ue colour. When rubbed on paper ate glass, it 
ought to present no globules; but applied to gold it communicates a silve»y 
stain. 

Composition. —Three grains of this pill contain one grain of mercury. 

Impurity. —If any sulphur® acid should have been added to the confection 
to brighten its colour, some subsulphate of mercury will be formed—a com¬ 
pound which possesses very energetic properties. 

In a circular issued by the College of Pharmacy of New ark, 1 it is stated 
that the following mixture was imported from a manufactory in a provincial 
town iq England, and sold as blue pill:— Mercury 7‘5, earthy clay 27’0, 
Prussian hlue, used in colouring, U5, sand, in combination with the clay, 
2*0, soluble saccharine matters 34 0, insoluble organic matters 12, and 
water 10 , 0 = 100 0. 

Physiological Effects. —In full doses (as from five to fifteen grains) it 
frequently acts as a purgative. In small doses it is alterative, and, by 
repetition, produces the before-mentioned constitutional effects of mercurials. 

Uses. —The practice of giving a blue pill at night, and a senna draught 
the following morning, has become somewhat popular, in consequence of its 
being recommended by the late Mr. Abemethy, in various disorders of’ the 
cliylopoietic viscera. As an alterative, in doses of two or three grains, blue 
pill is frequently resorted to. Lastly, it is one of the best internal agents for 
exciting salivation in the various diseases for which mercury is adapted. 

Administration. —The usual mode of exliibiting it is in the form of pill, 
in the doses already mentioned; but it may also be administered when 
suspended in A thick mucilaginous liquid. If the object be to excite salivation, 
we may give five grains in the morning, and from five to ten iraK 1 evening; 
and to prevent purging, opium may be conjoined. 


161. UNGUENTUM HYDRARGYRI. - OINTMENT OF 

MERCURY. 

History.— Mercurial ointment was known to, and employed by, the ancient 
Arabian physicians—for example, Abenguefit, Ehazes, and Avicenna; so 
that it has been in use certainly 1000 years. However, Gilbertus Anglieus, 
who lived about the commencement of the thirteenth d^ntury, was^the first 

.■'!»■» : 5 
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who gave a detailed account of the ’method of extinguishing mercury t»y fatty 
matters. Besides its more common appellation of mercurial ointment, it was 
formerly termed blue or neapolitan ointment. 

Preparation.—»T he following are the directions for preparing the, uuguen- 
1am hydrargyri, E. D., or unguentum hydrargyri fortius, L.:— 

Take of Mercury,Tbij.; Lard, ^xxiij.; Suet, Jj. First rub the mercury with the Safer 
mid a little of the Lara until globules can no longer be seen ; then add that which is left 
of the Lard, and mix. L. E. —The Dublin College, uses equal parts of Purified Mercury 
and prepared Hog’s Lard.—The Edinburgh College observes, that “This ointment lsHttit 
well prepared so long as metallic globules may be seen in it with a magnifier of four 
powers.” 

To promote the extinction of the mercury, the metal should be previously 
triturated with some old mercurial ointment, Jtaneid lard also assists the 
extinction of the globules. 

The mercury is in a finely-divided metallic state. Guibourt 1 states.that, 
by digesting ether on mercurial ointment, the fatty matter may be dissolved, 
and liquid mercury obtained in equal weight to that used in making the oint¬ 
ment. Mr. Bonpvan, however, thinks that part of the mercury attracts 
oxygen, and thatjpe oxide thus formed unites with the fatty matter. I have 
seen no satisfactory explanation of the efficacy of old mercurial ointment in 
extinguishing the mercury : Guibourt oilers the following:—By trituiption, 
both lard and mercury assume oppositely electrical states, the lard becoming 
negative, the mercury positive: these states, he supposes, determine a more 
intimate mixture of the particles, and a greater division of the mercury. Now 
rancid lard and old mercurial ointment, having attracted oxygen from the air, 
more readily take on the negative condition, and hence their efficacy in pro- 
moling the extinction of the mercurial globules. Guibourt. also asserts that 
mortars of marble or wood are better adapted lor making tins ointment than 
those of metal, on account of their power of conducting electricity being less. 

Properties. —It is an unctuous fatty body of a bluish-grey colour, and if 
properly prepared, gives no traces of globules when rubbed on paper and 
examined by a magnifier of four powers; but when rubbed on gold, it quickens 
it. When examined by a powerful microscope, innumerable globules are 
observed. In well-made mercurial ointment these globules are not discernible 
by the naked eye, being from 1-500th to 1-1000th of a line in diameter. 2 3 1 
found the sp. gr. of a sample obtained from Apothecaries' Hall to be l - 7813 
at 00° E. Tip, other samples, procured from two respectable houses, had 
respectively a %p. gr. of 1*6602 and 1*7603. Mercurial ointment should be 
kept in a moderately warm situation during the winter season, for when 
exposed to great cold the mercury separates in a liquid form, by the crystal¬ 
lization, I presume, of the fatty matter. 

CoMPOsraoN. —This compound consists of equal weights of fatly matter 
and finely divided mercury. 

Strength and Purity. —Mercurial ointment is frequently prepared with 
a smaller proportion ^>f mercury than that directed to be used in* tlic 
Pharmacopoeias; and in order to communicate to it the requisite shade 
of colour, tersulphuret of antimony, indigo, or Prussian blue, is sometimes 
intermixed. 


1 Pharm. Hfhiwunee, ii. HO. 
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In carder to ascertain the strength and parity of a given sample, it is desirable 
to obtain a standard by way of comparison. I have always used for this 
purpose the ointment prepared at Apothecaries’ Hall, London. 

The qualities which should be attended to, in order to ji$dge of a suspected 
sample, are its colour, and its appearance under a magnifier of four powers, as 
%ell as under a powerful microscope. By the latter we judge of the size of 
the globules, their number, and the .presence of foreign particles. Its sp. gr. 
s^SJlld then be observed. The fatty matter should afterwards be separated 
from the mercury, and the latter carefully weighed. This is to he effected by 
means of ether or turpentine. To separate completely the fatty matter, M r. 
G. Watt, 1 gives the following directions :—Having first melted the fatty matter 
with boiling water, and allowed it io stand till the greater part, of it floated on 
the surface, pour off the fluid fat, and then boil this mercury in a diltitc 
solution of soap [or caustic alkali] until the metal collects in one globule. 

Physiological Emicrs.-V-Mercurial ointment possesses very 'little power 
of irritating the parts to which it is applied; but when either swallowed or 
rubbed into the integuments, it readily produces the constitutional effects of 
...jnercury. Thus Oullerier says, that three or four pills, containing each two 
grains of this ointment, and taken successively, have often sufficed to excite 
Violent salivation. He also tells us, that if the object be to produce ptyalism 
in a Very short space of time, we may effect it by giving half a drachm of the 
ointment in the space of twenty-four hours. 

When rubbed on the skin it is capable of producing the before-mentioned 
constitutional effects of mercurials: and if the lard which it contains he not 
rancid, no obvious local effect is usually produced. Applied to ulcerated 
surfaces, mercurial ointment, is a stimulant, and in syphilitic sores is often¬ 
times a very useful and beneficial application. 

Uses. —It is rarely or never administered in tern ally in this country, but 
lias been much used on the continent, and with great success. Oullerier 
says, the difficulty with him has been rather to check than to excite salivation 
by it. 

Applied externally, it is employed either as a local or constitutional 
remedy. Thus, as a local agent it is used as a dressing to syphilitic sores, 
and is rubbed into tumors of various kinds (not those of a malignant nature, 
as cancer and fungus hminatodes), witli the view of causing their resolution. 
Sometimes, also, it is employed to destroy parasitic animals on the skin. As 
a means of affecting the constitution we use mercurial inunctions in 
syphilis, in inflammatory diseases, and, in fact, in all the cases (already no¬ 
ticed) in which our object is to set up the mercurial action in the system, 
more especially when the irritable condition of the digestive organs offers an 
objection to the internal employment of mercurials. It may be laid down as 
a general rule, that mercury may be used with more safety by the skin than 
by the stomach; but reasons of convenience, which 1 have already alluded to, 
frequently lead us to prefer its internal use. 

Administration. — Internally, it is given in doses of from two to five 
grains, made into pills, with either soap or some mild powder, as liquorice. 
Externally, when the object is to excite very speedy salivation, half a 
drnchsn may be rubbed into the skiu every hour, washi\or the partfeach time, 
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and varying the seat of application. If, however, it be not dlsirablti or ne¬ 
cessary to produce such a speedy effect, half a drachm, or a drachm, robbed 
in night and morning, will be sufficient. During the whole course of inunc¬ 
tion the patient sljpuld wear the same drawers night and day. * 

When the friction is performed by a second person, the hand should be 
enveloped with soft oiled pig’s bladder, turned inside out. 1 Mercurial fric¬ 
tions ought not to be violent, but long continued, and had better be carried 
on near a fire, in order to promote the liquefaction and absorption of the 
ointment. In syphilis, and other diseases in which our sole object'*is 
the constitutional affection, it matters little to what part of the body the 
ointment is applied, provided the cuticle be thin (for this layer offers an 
impediment to absorption in proportion to its thickness). The internal parts 
of*the thighs are usually, therefore, selected. However, in liver complaints, 
the inunctions are made in the region of the organ affected. The occasional 
use of the warm bath promotes absorption wlio\ the ointment is applied to 
the skin. 

1. lf\Gl!E\TUM IIYRRARGYRJ MITIUS, L. I).; Milder Mercurial Oint¬ 
ment. (Stronger Mercurial Ointment, lbj.; Lard, Ibij. Mix. L .—TlwSf 
Dublin College orders it to be made with double the weight of lard.—The 
Edinburgh College merely observes, that “the mercurial ointment, with the 
proportions here directed (see p. 833), may be diluted at pleasure with twice 
or thrice its weight of axunge.”)—This preparation is applied as a dressing 
to ulcers and cutaneous diseases. 

2. CEMTliM HYMARGYRI COMPOSITllM, L. ; Compound Cerate of 
Mercury. (Stronger ointment of Mercury ; Soap Cerate, each ?,iv .; Cam¬ 
phor, Sj. Bub them together until they are incorporated.)—Employed as a 
resolvent application to enlarged joints and indolent tumors. This prepa¬ 
ration was introduced into the Pharmacopoeia on the recommendation of the 
late Mr. Scott. 2 

3. LMMEiNTllM IIYRRARGYRI COMPOSITllM, L. ; Compound Liniment 
of Mercury. (Stronger Ointment of Mercury; Lard, each Jpv.; Camphor, yj.; 
Rectified Spirit, f'5j.; Solution of Ammonia, fjiv. Bub the camphor first 
with the spirit, then with the lard and ointment of mercury; lastly, the solu¬ 
tion of ammonia being gradually poured in, mix them all.)—It is used (by 
way of friction) in chronic tumors, chronic affections of the joints, &c., 
where the object is to excite absorption. It is said to cause salivation more 
readily than the common mercurial ointment, owing to the camphor and 
ammonia. 


162. EMPLASTRUM HYDRARGYRI. - PLASTER OP 

MERCURY. 

* 1 

Both the London and Edinburgh Colleges give formulae for the preparation 
of this plaster. f 

1 Colies, dp. t-.it. p. 48/" 

! Surgical O/isrrmtinus on the Treatment of Chronic Jnjlmnmalion in various Structures, parti: 
cularly as eremplified in Diseases of the Joints, Loud. 1888. 
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The ipndon College orders of Mercury;, Jin.; Plaster of Lead, Ibj.; Olive Oil, fjj-; Sul¬ 
phur, grs. viij. To the heated Oil add the Sulphur gradually, stirring constantly -with a 
spatula until they incorporate; afterwards rub the Mercury with them until globules are 
no longer visibly ; then gradually add the Plaster of Lead, melted with a slow fire, and 
■ mix them all. 

In this process the sulphur of the sulphurated .oil (see p. 346) unites with 
part of the mercury. The remainder of the metal becomes mechanically 
divided. 

TlTc Edinburgh College orders of Mercury, Jiij.; Olive Oil, f^ix.; Resin, Sj.; Litharge 
Plaster, Jvj- Liquefy together (he oil and resin, lot them cool, add the mercury, and 
triturate till its globules disappear; then add to the mixture the plaster previously lique¬ 
fied ; and mix the whole thoroughly. 

It is supposed to stimulate the lymphatic vessels of the parts to which it is 
applied, and is used as a discutient in glandular enlargements and other 
swellings, whether venereal or otherwise, and also to the region of the liver 
in hepatic complaints. Dr. "Wilson Philip 1 has seen it induce salivation. 

EMPLASTRUM AMMONIACI CUM IIYDKARGYRO, L. D. ; EmplaMrum 
V Ammoniuei at Hydrargyri, E. ; Planter of Ammoniacum with Mercury. 
(Amrnoniacum, Ibj.; Mercury, 51 'ij.; Olive Oil, f^j .; Sulphur, grs. viij. To 
the heated Oil gradually add the Sulphur, stirring constantly with a spatula 
until they incorporate; then rub the Mercury with them until globules are 
no longer visible; lastly, gradually add the Amrnoniacum, melted, and mix 
them all. L. E. —The Dublin College orders purified mercury; and, in¬ 
stead of the olive oil and sulphur, directs two drachms of Common Turpentine 
to be used.)—It is a more powerful compound than the preceding, and is 
employed in the same cases, especially to disperse venereal buboes. It fre¬ 
quently excites an eczematous eruption. 


163. HYDRARGYRI SUBOXYDUM.—SUBOXTDE OP 

MERCURY. 

Formula IIg ? 0. Equivalent, Weight 208. 

History.— The mode of preparing this compound was taught by Moscat, 
in 1797. This oxide is sometimes termed the protoxide, oxide, dioxide, 
ash, grey, or black oxide, (hydraryyri oxydum, vel hydrargyri u.vydum 
eweremn, sen hydrargyri oxidum nigrum). 

^Preparation. —The following are the directions of the London and Dublin 
Colleges for its preparation;— 

,», Thp, Londm College orders of Chloride of Mercury, 5j.; Lime Water, Conj. j. Mix 
and. frequently shake them. Set by, and when the oxide has subsided, pour off the liquor. 
Lastly, wash it, in distilled Water uutil nothing alkaline can be perceived, and dry it, 
wrapped in bibulous paper, in the air. 

In this process double decomposition takes place *■ chloride of calcium is 
formed in solution, while suboxide of mercury precipitate®. Ilg 2 Cl+CaO= 
Hg®0+CaCL 

Tim following is the process of the Dublin College : - 


1 Op. eit. 
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Take of Sublimed Calomel, one part; Water of Caustic Potash, rtlado w^!rm, four 
parts. Let them he triturated together until an oxide of a black colour is obtained, and 
let this be frequently washed with water: lastly, let the oxide be dried with a medium 
heat on bibulous paper. , 

In this process the reactions are similar to those of the preceding one; 
but as potash is used instead of lime, the products are chloride of potas¬ 
sium in solution, and suboxide of mercury precipitated. Tlg 2 Cl+KO= 

1 Hg 2 0,KCl. 

Pu.omt.Tms.—Pure suboxide of mercury is black, or nearly so. “The 
present preparation, however, is frequently greyish, owing to the presence of 
some uudecoinposed calomel. It is readily decomposed by light (especially 
by the solar rays), becomes olivc-coloured, and is resolved into metallic mer¬ 
cury and the red oxide. It is odourless, tasteless, insoluble in water and 
alkalies, hut is soluble in nitric and acetic acids. By the action of hydro¬ 
chloric acid it forms water and calomel. Wkei^ heated it is first decomposed, 
and then completely dissipated. 

Characteristic*. —Heated in a glass tube it evolves oxygen, while metallic 
globules are sublimed. Dissolved in diluted nitric acid it forms a protomer-. 
ourial salt, known by the before-mentioned characters for these substances. 

Composition. —The composition of tins oxide is as follows :— 

Atoms. Ei/. M r i. Per Cent. Sefstriim. Tht'imrd. 

... a.aoo.‘.ms .'yo-a.oo-ic 

... 1 . 8 . 3-85 . 3-8 . 3-84 

Suboxide of Mercury. 1 . 208 .100 00 .100 0 .lOO'OO 

Purity. —Digested, for a short time, in dilute hydrochloric acid, the so¬ 
lution, when filtered, should form no precipitate with either potash or oxalate 
of ammonia. If any red oxide had been dissolved, the potash would throw it 
down as a reddish or yellowish hydrate. If any carbonate of lime had been 
present, the oxalate would recognise the presence of calcium in the solution. 

Digested for a short time with diluted hydrochloric acid and strained, neither solution 
of potash lior oxalate of ammonia throws down any thing. It is totally soluble in acetic 
acid. I5y heat it is entirely dissipated.— I'h. Loud. 

Physiological Effects. —Pure suboxide of mercury is one of the least 
irritating of the mercurial preparations, and, therefore, when swallowed does 
not produce much disorder of the alimentary canal. In small doses it acts as 
an alterative and purgative. When taken in repeated doses, its constitutional 
effects are similar to those of other mercurials. , -v 

Uses. —Mr. Abemethy employed it as a fumigating agent. The following * 
are his directions for using it:—Place the patient in a vapour bath, in a 
complete suit of under garments, with a cloth around his chin. Two drachms 
of the oxide are then to be put on a heated iron within the machine in which 
the patient is sitting. After continuing in the bath for about fifteen or twenty 
minutes, the body is found to be covered with a whitish powder. The patient 
should be placed in bfd, and lie in the same clothes till morning, and' then 
go into a tepid batfe. By this mode of proceeding Mr. Aberuetky says he 
has known salivation induced in forty-eight hours*. 

Suboxi^e of mercury is rarely employed as an internal remedy; iudeed, its 
varying composition i» a strung objection to its use. As an external appli-. 
cation it has been used in the form of ointment (composed of one nart of 
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oxide atd three parts of lard), and also suspended in a weak solution of 
♦chloride of calcium, under the name of black wash. 

Administration.— For internal use the dose is from half a grain to two 
or three grains* 

LOTIO NIGRA ; Black Wash; Aqua Mcrcurialis nigra; Aqua Pha- 
gedanica mitis .—This is prepared by adding calomel to lime-water. The 
proportions of the ingredients may be varied, but in general one drachm of 
cateBiel is used to a pint of lime-water. Suboxide of mercury precipitates, and 
chloride of calcium remains in solution. As the efficacy of the wash depends 
on the suboxide, the bottle must be well shaken every time of using it. This 
compound is a favourite application to venereal sores of almost all kinds,—in 
most being serviceable, in few or none being hurtful. 


164. HYDRARGYRI OXYDUM RUBRUM.-RED OXIDE 

OP MERCURY. 

Formula HgO. Equivalent, Weight 108. 

History. —This is the peroxide or binoxide of mercury of some writers. 
Ceber 1 describes the method of making that variety of it which is pre¬ 
pared by calcination, and which w as formerly called red precipitate per se 
(tnercurimpreccipitatus ruber per se), or calcined mercury ( hydrargyrum 
calcinatuni). He calls it coagulated mercury. 

Preparation.— This compound may be prepared either by precipitation or 
by calcination. 

Tlie Imidon College directs it to be prepared by precipitation; and orders of Bichloride 
of Mercury, pv.; Solution of Potash, fjxxviij.; Distilled Water, Qsj. Dissolve the 
Bichloride of Mercury in the Water; strain, ana add the Solution of Potash. The liquor 
being poured off, wash in distilled water the powder thrown down, until nothing alkaline 
can he perceived, and dry it with a gentle heat. 

In this process one equivalent of corrosive sublimate is decomposed by an 
equivalent of potash, and yields one equivalent of red oxide of mercury, and 
an equivalent of chloride of potassium. HgCl + KO=HgO+KC1. 

The Dublin College orders it to he prepared by calcination as follows : Take of purified 
mercury any required quantity,'passed into a glass vessel with a narrow mouth and broad 
bottom ; let it he exposed to a heat of about 000° P. until it is converted into red scales. 

The heat, vapourizes the nfercury, which in this state attracts oxygen from 
the air, and forms this red or peroxide. The long neck of the vessel prevents 
the escape of the vapours of the newly-formed oxide. 

The process is a very tedious one, occupying several weeks: so that Geber’s 
remark was correct that " it is a most difficult and laborious work, even with 
the profoundness of clear-sighted industry/’ The apparatus which Mr. Boyle 
contrived for the manufacture of it, was long termed A Boyle's Hell ,” from 
a notion that tlie mercury was tortured in it. ° 

Pjiopekti ES.-r-Wlien prepared by precipitation it is in the form of an 
orangd-red ponder: but when made by calcination, it oefiprs in am dll brilliant 

. : . . . . . .___ * _— 

1 i'um if Perfection, book i. part iv. eh. 16. 
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scales of a ruby red colour. Both varieties agree in the following pittoerties : 
they are odourless, have an acrid metallic taste, are very slightly soluble in 
water, 1 but readily soluble in both nitric and hydrochloric acids. They are 
decomposed and reduced by heat and solar light j the precipitated variety is 
more readily acted upon by solar light than the variety made by calcination. 

Characteristics .—When heated in a glass tube by a spirit lamp, it is 
decomposed into oxygen and mercury : the first may be recognised by a 
glowing match, the second condenses in small globules. It dissolves com¬ 
pletely in hydrochloric acid ; the solution contains corrosive sublimate, wlfieh 
may be known by the tests hereafter to be mentioned for this substance. 

Composition. —-The composition of this substance is as follows :— 

Atoms. Eg. Wt. 

Mercury . 1 . 100 

Oxygen . 1 . 8 

Red Oxide of Mercury... 1 . 108 . 

Red oxieje of mercury prepared by precipitation usually contains some water. 

Purity. —Red oxide of mercury should be completely dissipated by heat, 
and be insoluble in water. Its solution in nitric acid should be unaffected 
by nitrate of silver, by which the absence of any chloride is shown. If an 
insufficient quantity of potash be employed in the preparation of the precipated 
variety, the product is brownish or brick-dust, coloured, and contains oxi- 
chloride of mercury (composed, according to Soubcrain, 2 of IlgCl,811gO). 

On the application of heat it yields oxygen, and the mercury either runs into globules 
or is totally dissipated. It is entirely soluble in hydrochloric acid.— L'h. Land. 

Physiological Effects. —Red oxide of mercury is a powerful irritant, 
and when taken internally, even in small doses, readily excites vomiting anil 
purging: large doses excite gastro-cntcritis. Oriila 3 found that the red oxide, 
obtained by precipitation from four grains of corrosive sublimate, killed a dog 
in eighteen minutes. The constitutional effects of this preparation are the 
same as those of mercurials generally. 

Uses. —Red oxide of mercury is rarely employed as a medicine. It has 
been applied as an escharotic, either in the form of powder or ointment. 
Internally it was formerly exhibited to excite salivation in venereal diseases, 
but, is objectionable, especially where the bowels are morbidly irritable. It is 
rarely or never used now. 

In pharmacy it is employed in the preparation of cyanide of mercury. 

Administration. —The dose of it is from a quarter of a grain to one grain, 
given in the form of a pill, in combination with opium. 

LOTIO FIAVA; Lotio (seu Aqua ) Phagcdantica ; Yellow or Phagedenic 
W »x/<.-%-This compound, which was formerly in frequent use, is prepared by 
adding corrosive sublimate to lime-water. The proportions vary in different 
formulae. The quantity of sublimate should not, I think, exceed two grains 
to an ounce of lime-crater: the usual proportions are thirty grains to sixteen 
ounces of.lime-wSter. The preparation, then, consists of the hydrated red- 

1 Jouru. de Pharm, t. xxiv. p. 252. 

2 JAmas, Traile dr Chitnifl , iii. 615. 

3 Toxicol. Gen. 


Per Cent. Sefslriim. Donovan. 

... 02 59 . 92-08 8276 

... 7'11 . 7-32 7-25 
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oxide ofl nwaml'y (which precipitates), chloride of calcium, and caustic lime ; 
,|he two latter being in solution. But if the quantity of corrosive sublimate 
exceed 3-j% grains to an ounce of lime-water, the precipitate is brown or 
brickdust coloured, and contains oxichloride of mercury, while the clear 
liquor holds in solution some hydrargyro-chloride of calcium ; that is, a saline 
combination in which chloride of calcium is the base, and corrosive sublimate 
the acid. 1 Yellow or phagedenic wash is applied, by means of lint, to venereal 
and scrofulous ulcers. Dr. llintze 2 used it with advantage in chronic ulcers 
which succeed to burns. It should be well shaken, and used in the turbid 
state. 


165. HYDRARGYRI NITRICO-OXYDUM-NITRIC ‘ 

OXIDp OP MERCURY. 

» 

History. —This preparation was known to Raymond Lully in the latter 
part of the thirteenth ccutury. It is commonly termed red precipitated 
mercury (turret/rius preeijiitatus ruber), or, for brevity, red precipitate. 

Preparation. —All the British Colleges give directions for the preparation 
of it. 

The tendon College orders of Mercury, Ibiij.; Nitric Acid, lbiss.; Distilled Water, Oij. 
Mix them in a proper vessel, and apply a gentle heat until the mercury is dissolved. Toil 
down the liquor, and rub what remains to powder. Put this into another very shallow 
vessel; then apply a slow lire, aud gradually increase it until red vapour ceases to rise. 

The Edinburgh College directs of Mercury, gviij.; Diluted Nitric Acid {!). 1820) fjv. 
Dissolve half of the mercury in the acid, with the aid of a moderate heat; and continue 
the heat till a dry salt is formed. Triturate the rest of the mercury with the salt till a 
tine uniform powder be obtained; heat the powder in a porcelain vessel, aiM constantly 
stir it till acid fumes cease to be discharged. 

The Dublin College orders of purified Mercury, two parts; Diluted Nitric Acid, throe 
parts. Let the mercury be dissolved, and let heat be applied until the "dried mass passes 
into red scales. 

This compound is best prepared on a large scale, for it cannot be so 
well procured of the bright orange-red colour, and crystalline or scaly appear¬ 
ance, usually considered desirable, when only small quantities of materials are 
employed. Some advise a larger quantity of nitric acid to be employed than 
is directed in the London Pharmacopoeia. The reduction of the nitrate to 
powder is objectionable, as *lt diminishes the crystalline appearance of the 
oxide. Mr. Braude 3 says, “the nitrate requires to be constantly stirred 
during the process, which is usually performed in a cast-iron pot.” But in 
general a shallow earthen dish is employed, with a second one inverted over 
it, and care is taken not to disturb the nitrate during the operation. The 
heat of the sand-bath is employed. Indeed, some have Asserted that the 
finqst product is obtained when the calcination is performed in the same 
vessel in which the nitrate was formed, and without stirring, as directed in 
the Dublin Pharmacopoeia. 4 

1 Guibourl, Journ. Chim. Med. ilk 377; also Pharm. llaisonnee, i. 563 ; aud Sauboiran, Noun. 
TrattSdie Pharm. ii. 529. 

■ Srilt/md v or. filed. lire. April 1836. 

, 3 Mutual of Chemistry. 

1 Dr, Barker, Observ. on the Dublin Pharmacopoeia. 
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When quicksilver aud the diluted nitric acid are digester ujgetfier, the 
metal is oxidized at the expense of part of the acid, while binoxide of nitro^. 
gen escapes, and, combining with oxygen of the air, becomes nitrous add. 
The oxidized metal unites to some undecomposed nitric acid t3 form a nitrate 
of the suboxide. 6Hg+4N0 5 =N0 1 2 +S(Hg 2 0,N0 5 ). 

When this nitrate is heated, decomposition takes place: the nitric acid 
yields oxygen to the suboxide of mercury, which thereby becomes red-oxide 
of mercury, while nitrous acid (or its elements) escapes. Hg 2 0,N0 5 =2Hg0 
+NO 4 . p 

Some pernitrate of mercury usually remains undecomposed, but the quan¬ 
tity is small. Mr. Brande states, that 100 pounds of mercury and 48 pounds 
of nitric acid (sp. gr. 1'48), yielded 112 pounds of nitric oxide of mercury. 
Hence three pounds of nitric acid must have remained in combination with 
the oxide. 

Properties. —It occurs in bright tile-red,V>r scarlet, crystalline grains or 
scales. Dr. Barker 1 found that 1000 parts of water took up 0 - 62 of this 
oxide. The other properties and characteristics of this compound are the 
same as those of the last-mentioned preparation (see hydra ryyri oxydum 
rubra m). „ 

Purity. —The presence of some undecomposed nitrate may be recognised 
by heating the suspected nitric oxide of mercury, when nitrous vapours are 
evolved, and by boiling in water, when a solution is obtained, from which 
lime water and hydrosidpliuric acid throw down precipitates. The nitric oxide 
of mercury is completely dissipated by heat : hence the presence of non¬ 
volatile matters (as red lead) might be readily detected. Heated before the 
blow-pipe on charcoal, the mercurial oxide is reduced and dissipated, but if 
red lead bq present, globules of metallic lead will be left behind. 

Oil the application of heat no nitric vapour is emitted. Neither lime-water nor hydro- 
svdphurie acid throws down any thing from the water in which it has been boiled. In 
other respects it 'fesembles the preceding preparation.— Ph. Lund. 

Entirely soluble in muriatic acid: heal decomposes and sublimes it entirely in metallic 
globules, without any discharge of nitrous fumes.— J'h. Ed. 

Physiological Effects. —Its local action is that of a powerful irritant 
(vide hydrarggri oxydum rub rum). But the presence of nitrate of 
mercury in the nitric oxide renders its topical action more energetic. Its 
constitutional effects are the same as those of other mercurials. 

Fabrieius Hildanus, Bartholinus, Langius, aniWacobs, 2 have reported cases 
in which the external use of this agent gave rise to salivation and other 
constitutional effects of mercury. In the case, mentioned by Jacobs, death 
resulted from the application of it to a wart on the face. 

Frederic Hoffman, Ploucquet, Girtanner, 3 and more recently Mr. Brett, 4 
have related instances of poisoning by its internal employment. 

Uses.—I nternally it lias been administered in the form of pill in venereal 
diseases, but the practice is highly objectionable. 

As an external agent it is used in the form of powder (obtained by lcvi- 

1 Op.cit. * 

= limited by Wibmer, Wirhmg d. Jrzueim. iii. 61). 

•* Wibmtr, op. at. Jj 

4 Loud. Med. Gtupi\\x. 117. *A ease of poisoning with it is also recorded in the Landel fi* 
1836-37, vol. i. p. Atl. 
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gationHor oiftment; the latter is officinal. As a caustic, it is sprinkled 
over spongy excrescences, venereal warts, chancres, indolent fungous ulcers, 
&c. Mixed with eight parts of finely-powdered white sugar, it is blown into 
the eye with a Yprill in opacity of the cornea. 1 

UYGUEATUM HYDRARGYRI NITRICO-OXYDI, L.; Unguentutn Oxidx Hy - 
drargyri, E.; Unguentum Hydrargyri Oxydi Nitrici, D. (Finely- 
powdered Nitric Oxide of Mercury, jj.; White Wax, jj.; Lard, gVj. Mix. 
A.«.D.—The Edinburgh College employs Nitric Oxide of Mercury, §j,; 
Lard, jviij.)—This ointment undergoes decomposition by keeping; its colour 
changing from red to grey, in consequence of the partial deoxidation of the nitric 
oxide of mercury. Dr. Duncan 2 says the presence of resin quickly causes it 
to become black. It is a valuable stimulant, and is frequently applied t,o 
indolent sores and ulcers, when we require to increase tne quantity, and 
improve the quality, of the discharge; to iufiamed eye-lids ( ophthalmia tarsi), 
chronic conjunctivitis, &c. ' 


166. HYDRARGYRI SULPHURETUM.—SULPHURET OP 

MERCURY. 

Formula HgS. Fi/uivalcut Weight 110. 

Two forms of this compound are used in medicine, one crystallized or red, 

the other amorphous or black. 

%■ A 


1. Hydrargyri Sulphuretum Crystallizatum vel Rubrum.— 
Crystallized or Red Sulphuret of Mercury. 

History. —Crystallized or red sulphuret of mercury was known in the 
most ancient times. Vermilion is mentioned twice in the Old Testament f 
Theophrastus 4 states that there are two kinds of cinnabar (uwajiapi, cinna¬ 
bar is) one native, the other factitious ; the first was sulphuret of mercury ; 
the second, he says, was a scarlet sand. 

Geiger 5 found it in the colouring matter of the old Egyptian tombs. It 
was formerly called minium. 6 It is sometimes termed bisubphuret of mer¬ 
cury (hydrargyri b'mdphwetum). 

Natural History. — The principal repositories of native cinnabar 
{dnnabaris natira) are Idria, in Camiola, and Almaden, in Spain. It 
occurs both massive and crystallized; the primary form of its crystals being 
the acute rhombohedron. si 

Preparation. —All the British Colleges give directions for the preparitioH 
of this compound. 

The London College orders of Mercury, lbij.; Sulphur, Jv. Molt the sulphur, add the 
mercury, and continue the heat until the mixture begins to swell up.^ Then remove the vessel, 

1 Mackenzie, On Diseases efthe Eye, 2d edit. p. 684. 

• Edinh. Dispensatory. • 

' * Jeremiah, iiii. 14; Ezekiel, xxiii. 14. 

S)e fy-iithus, p. 399, ed, HcinB, 1013 ; Hill’s translation, 2d edit. p. 227, lt74. 

5 ie : ndh.4,;o/ lm>h ty Li e bi g . 

6 < 3?liny, Wm. jib. xxxlii. cap. 38, cd.^alp. 
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and cover it closely to prevent tlie mixture taking fire. When the ^naterWj is cold, 
reduce it [the mass] to powder, and sublime it. ’. , 

The process of the "Edinburgh College is similar. 

The Dublin College orders of Purified mercury, nineteen parts ; Sublimed Sulphur, three 
parts. Mix the mercury with the melted sulphur, and, if the mixture takes fire, extinguish 
the flame by covering the vessel, lleduce the product of this operation to powder, and 
sublime it. 

In this process the heat enables the mercury and sulphur to combine and 
form black or amorphous sulphuret of mercury. When large quantities of 
sulphur and mercury are heated together, a slight explosion and flame are 
produced. By sublimation the black sulphuret is converted into cinnabar 
or the red or crystallized sulphuret. 1 

Properties.— Artificial cinnabar has, in the mass, a dark reddish-brown 
crystalline appeaance ; 'but, when reduced to a fine powder, is of a beautiful 
scarlet-red colour, and is then termed vermilion. It is tasteless, odourless, 
insoluble in water or alcohol, and unalterable tin the air. It is fusible and. 
volatile. It burns in the air with a blue flame, the sulphur uniting with 
, oxygen to form sulphurous acid, while the mercury is dissipated in a vaporous 
form. 

Characteristics. —Heated in a glass tube, with potash, it evolves mercurial 
vapohr, which condenses into liquid globules of this metal. The residue, 
which is sulphuret of potassium, gives out hydrosulphuric acid on tlfe addi¬ 
tion of hydrochloric acid. The colour of cinnabar deepens under the influence 
of heat. 

Composition. —Its composition is as follows:— 

Erdmann and 

Alums. Eij. Wt. Per Cent. Cui/wnH. Sifs/ront. Marchaud. 

Mercury . 1 . 100 . 8(12] . 80-21 . '80-20 . 80-211 

Sulphur .*.. 1 . 16 . 13-79 . 13'79 . 13 71 . 13 789 

Sulphuret of Mercury 1 . 110 .100 00 .100 00 .100 00 .100 000 

* 

Purity. —Pure cinnabar is totally evaporated by heat, and is insoluble in 
nitric or hydrochloric acid. If minium, or red lead, be intermixed, we may 
recognise it by boiling in acetic acid, by which acetate of lead is procured in 
solution: this forms a black precipitate with hydrosulphuric acid, white with 
the sulphates, and yellow with iodide of potassium. Realgar, or sulphuret of 
arsenicum, may be detected by boiling the suspected cinnabar in solution of 
caustic potash, supersaturating with nitric acid, and passing a current of 
hydrosulphuric acid through it, by which a yellow precipitate (AsS 3 ) is 
obtained. Earthy impurities are not volatile. 

Totally evaporated by heat; and on potash being added to it, it runs into globules of 
mercury, it is not dissolved either by nitric or hydrochloric acid, but is so by a mixture 
of them. Rectified spirit, with which it has been boiled or washed, acquires no red colour. 
Digested with acetic acid it yields no yellow precipitate by iodide of potassium .—EL 
lond. 

“ It is sublimed entirely by heat, and without any metallic globules being formed.”— 
Eh. Ed. # 

Physiological Effects. —According to (Mia, 2 pure cinnabar is inert; 
for he found no effects were produced on dogs by half an ounce when either 

Full totails respeying the Dutch method of manufacturing cinnabar arc gViSs&i the Ann. de 
C/tim. to. 25 ; and yvAikin’s JHdt. of Chemistry, vol. ii. p. 87. 

ArchivTGtn. ('e Med. xix. 330. 
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applied to wounds or taken into the stomach. These results being opposite 
to those obtained by Smith/ it has been presumed that the latter must have 
employed an impure sulphuret. 

The vapour detained by heating cinnabar in the air is poisonous, but this 
is not in opposition to Orfila’s experiments, since this vapour is not sulphuret 
of mercury, but a mixture of the vapour of mercury (either in the metallic or 
oxidized state) and of sulphurous acid gas. Schenkius 1 2 lias related the, ease 
of a young man who died from the use of this vapour, and Hill 3 saw cough, 
violent salivation, diarrhtea, &c. produced by its inhalation. 

Uses. —Cinnabar is used merely as a fumigating agent, in venereal ulce- 
ratious of the nose and throat. The method of using it is this:—About half 
a drachm is placed on a heated iron, and the fumes inh|fed as they arise. 
In the shops, a copper apparatus, with iron heater, is soldthe purpose. 
In the absence of this, the sulphuret is to be placed on a hot iron shovel, 
and the vapour inhaled by tl/i patient through a funnel. The irritating 
nature of the sulphurous vapour usually excites coughing, and is injurious in 
persons disposed to phthisis. Hence the oxide of mercury is to be preferred 
for fumigation. 

Administration. —When employed internally, cinnabar has been given in 
doses of from ten grains to half a drachm. For the purpose of fumigation, 
half a drachm may be employed. 


2. ptydrargyri Sulphuretum Nigrum vel Amorphum.—Amorphous 
or Black Sulphuret of Mercury. 

History. —Amorphous sulphuret of mercury with excess of sulphur 
(hydrargyri sulphuretum cum sulphure), is commonly called sefhiops 
mineral (cethiops mineral is), and is usually known in the shops as the black 
sulphuret of mercury {hydrargyri sulphuretum nigrum). 

It is stated that the Chinese used it long before it was known to Europeans. 
Harris, in 1685), first taught the method of preparing it by trituration. 

Preparation. —The London and Dublin Colleges give directions for the 
preparation of this compound. 

The London College orders of Mercury; Sulphur, each, lbj. Rub them together, until 
globules are no longer visible. 

The directions of tho Dublin dolleye arc similar, with the addition that a stone-ware 
mortar should be used. 

Properties. —It is a heavy) black, tasteless, odourless powder, insoluble 
in water. When heated, it fuses, and is completely dissipated. 

Characteristics. —By boiling in caustic potash liquor, we obtain a solution 
of sulphuret of potassium. The residue is black, but possesses all the before- 
mentioned chemical characteristics of cinnabar. 

Composition. —If this compound be, as Mr. Braude 4 supposes, a mixture 
of sulphuret of mercury and sulphur, the proportions must tyi— 


1 Christison, Treat, on Poisons, 3d edit. 395. 

2 Ohserv. Ij. vii, 

3 Edi.nb. Med. Essays, iv, 

4 Manual uf Pharmacy, 3d edit. 3SJ9. 
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„ , , ■ ter Cent. 

Sulphuret of Mercury.I. 58 

Sulphur. 42 

Hydrargyri Sulpburetum cum Sulphure, P/i. Land. .100 


Purity.— Free mercury may be detected by its communicating a white 
stain to gold. Charcoal may be detected by its not volatilizing by heat. 
Animal charcoal, by this character, as well as by the presence of phosphate of 
lime in the residue. Tersulphuret of antimony may be recognised by boiling 
in hydrochloric acid, and applying the before-mentioned tests for terchloridc 
of antimony. 


Totally evaporated by heat, no charcoal nor phosphate of lime being left.—PA Load. 

* pHYsu)Looi 0 |ii Effects. —According to the experiments of Orfila, this 
preparation, like the last, possesses little or no activity. The late Dr. Duncan 1 
also tells us that, lie has given it in doses of several drachms for a considerable 
length of time with scarcely any effect. It is commonly regarded as alterative. 

Uses. —It has been used in glandular diseases, especially of children, and 
also in cutaneous diseases. 

Administration. —The dose for adults is from 5 to 30 grains. 


167. HYDRARGYRI SULPHATES-SULPHATES OF 

MERCURY. 


There are probably four compounds of sulphuric acid with the oxides of 
mercury. 


Sulphate of the Sulmxide of Mercury. lTg'-0,SO s 

Tribasic Sulphate of the Oxide of Mercury . 3HgO,SO* 

Sulphate of the Oxide of Mercury. UgO.SO 3 

Supersulphatc of the Oxide of Mercury. HgO^rSO* (?) 


Of these, two only will require separate notice here—namely, the second 
and third. 

1. Hydrargyri Subsulphas Flavus.—Yellow Subsulphate of 

Mercury. 

Formula 3Hg0,S0 3 . Equivalent Weight 364. 

History. —This compound was known to Oroll in the sixteenth century. 
It has been termed turpeth (or turbith) mineral (turpethum miner ale), 
from its resemblance in colour or action to the root of the Ipomata Turpethum. 
It has been known by various other names ; as the tribasic sulphate of the 
oxide (or peroxide) of mercury , the subpersulphate of mercury, or the 
hydrargyri oxydum sulphuricum. 

Preparation.— The Dublin College directs it to be thus prepared:— 

Take of thq Persulphate of Mercury one part, Warm Water twenty parts. Triturate 
them together in an earthenware mortar, and pour on the supernatant liquor; let the 
yellow powder be washed with distiEed water, so loug as the deeanted^ftma exhibits any 

- — •-—- 1 — 

1 Edinburgh Dispensatory. 
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deposit on the addition of some drops of the water of caustic potash; lastly, let the 
sulphuricJoxide dt mercury be dried. 


By the action of water there hre obtained a soluble supersulphate and a 
difficultly-solubie subsulphate of mercury. 

Properties. —It is a heavy, lemon-yellow, inodorous powder, having an 
acrid taste. It requires 2000 parts of water at 60°, or 600 parts at 212°, to 
dissolve it. f 

Characteristics .—When heated in a tube, sulphurous acid is evolved, and 
globules of mercury sublimed. Boiled with caustic potash or soda, the red 
or peroxide precipitates, and a solution of sulphate of potash is obtained, 
known to be a sulphate by chloride of barium. 

Composition. —Its composition is as follows :— 


l 


Sulphuric Acid.^ 

Yellow Subsulphate of Mercury 1 . 3(i t 


Eg. Wt. 

. 324 .. 

Per Cent. 

Kane. 

Geisetn 

.... 89-01 ... 

., 88-90 .. 

... 88-41 

. AO .. 

.... 10-99 ... 

.. 10-95 .. 

... 11-34 

. 364 .. 

.... 100-00 ... 

.. 99-85 .. 

... 99-75 


Physiological Effects. —In small quantities it occasions nausea, vomiting, 
and ptyalisra. Taken into ilic nostrils, it excites sneezing, and sometimes 
salivation. Sternel 1 mentions a fatal case from its internal use. 

Us is.—It is sometimes used as an emetic in cases of swelled testicle, 
to promote absorption by its nauseating and emetic action. 2 It was formerly 
given at the commencement of a mercurial course. As an errhine, it has been 
administered in chronic ophthalmia and affections of the brain—as incipient 
hydrocephalus. As an alterative, it has been given in the scaly diseases (lepra 
and psoriasis). 

Administration. —As an alterative, the dose should not exceed half a 
grain, or at most a grain. As an emetic, it is given to the extent of live 
grains, in which dose it causes violent vomiting. As an errhine, a grain 
should be mixed with four or live of some mild powder, as starch or liquorice 
powder. It is rarely given for any other purposes. 


2. Hydrargyri Per sulphas.— Per sulphate of Mercury. 

Formula IIgO,SO>. Equivalent Weight 148.1^., ■ 

Suljplate of the Peroxide of Mercury; Jiipersulphate of Mercurjf. • This preparation 
is not used in medicine either tas an internal or external remedy; but in pharmacy it 
serves for the preparation of several other mercurial compounds ; as calomel, corrosive 
sublimate, and subsulphate of mercury. 

The Dublin Calleqe. gives the following formula for its preparation:— 

Take of Purified Mercury ; Sulphuric Acid, of each, six parts ; Nitric Acid, one part. 
Let them he exposed to heat in a glass vessel, and let the lire he increased until the 
thoroughly dried residue shall have become white. 

In this process the nitric acid serves to oxidize the mercury, and the oxide thus pro¬ 
duced combines with sulphuric acid .SHg-fN0 5 +3S0 3 ==3(Hg0,S0 3 )-(-N0 2 . 

The London and Edinburgh Colleges give directions for the preparation of this compound, 
in the processes for the manufacture of calomel and corrosive 1 sublimate. 

This salt is an opaque, white solid. It becomes orange-coloured at." dull red heat, but 
white on cooling: at a full red kept it is decomposed. It is decomposed by water, which 
resolves it into a basic salt (turpeth mineral) and a supersalt. 

v»^s-------- 

' 1 “W i Inner, Wirk. d. Annehi. iii. 66. i. 

2 Parker, Observ. on the Dublin Pharmacopoeia. 
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168. HYDRARGYRI SUBCHLQRIDUM.-SUBCHl6rIJ>E 
OF MERCURY’ OR CALOMEL. 

Formula Hg'-’.Cl. Equivalent Weight 235-5. 

History. —Beguin in 1608, and Oswald Croll in 1609, are the first 
Europeans who mention this compound. Mr. Ilatchett 1 says it had been 
long known to the natives of Thibet. Its discoverer is unknown. IMms 
had a great variety of names. The term calomel (calomclas, from raXoc, 
good, and giXac, black) was first used by Sir Theodore Turquet deMayenne 2 
(who died in 1655), in consequence, as some say, of his having had a favourite 
black servant who prepared it; or, according to others, because it was a 
good remedy for the black bile. Drago mitigatus, uquila alba, mama 
mctallomm, and punchymagogum, minora^e, are some of the appellations 
lor it. Mercurian dulcis, hydrargyrum muriaticum mite, submuriate of 
mercury, and chloride, subchloride, or prolochloridc of mercury, are some 
of the more modern synonymes of it. 

One of the inconveniences attending the alteration of the atomic weight is, that the 
name ( chloride of mercury), formerly applied to calomel, is now transferred 1o corrosive 
sublimate. This is one of the evils necessarily attendant on the adoption of scientilic 
language in pharmacy. 

Natural History. — Native calomel, or corneous mercury, occurs in 
crusts, and also crystallized in four-sided prisms terminated by pyramids. It, 
is found at Deux-Tonts, Carnioln, and in Spain. P 

Preparation. —All the British Colleges give directions for the preparation 
of this salt. 

• 

The London College orders of Mercury, lbiv.; Sulphuric Acid, lbiij.; Chloride of Sodium, 
lbiss.; Distilled Water, as much as may be sufficient. Boil two pounds of the Mercury 
with the Sulphuric Acid in a proper vessel, until the Bipersulphate of Mercury remains 
dry ; rub this when it is cold with (the remaining) two pounds of Mercury in an earthen 
mortar, that they may he perfectly mixed. Afterwards add the Chloride of Sodium, and 
rub them together, until globules are no longer visible; then sublime. Rub the sublimate 
to very fine tiow-der, and wash it carefully with boiling distilled water, and dry it. 

The Edinburgh College directs of Mercury, Jviij.; Sulphuric Acid (commercial) Qij. 
ami l'5iij.; Pure Njtfipc Acid, f ?ss.; Muriate of Soda, Jiij. Mix the Acids, add four 
ounces of the menmr, and dissolve it with the aid of a moderate heat. Raise the heat 
so as to attain a dfpjalt. Triturate this with the Muriate of Soda and the rest of Mer¬ 
cury till the globules entirely disappear. Heat the mixture by means of a sand-bath in 
a proper subliming apparatus. Reduce the sublimate to fine powder; wash the powder 
with boiling distilled water until the water ceases to precipitate with solution ol' iodide of 
potassium; and then dty it. * 

The Dublin College direct sublimed calomel ( calomel sublimatvm ) to be 
prepared as follows from the persulphate of mercury, the formula for the prepa¬ 
ration of which has already been given (see ante, p. 846). 

Take of Persulphate of Mercury, twenty five parts ; Purified Mercuiy, seventeen parts ; 
Dried Muriate of Sodaffei farts. Let the Persulphate of Mercury aim purified Mercury 
be triturated, together in an earthenware mortar, until the metallic globules shall have 
completely disappeared; then let the dried Muriate of Soda be added: let them be well 


1 Braii^’s Manual of Pharmacy, 2d edit. 328. 

a Annals ofphllqf pjiy, vol. ii*N. S. p. 427. See also the old series of this j'dtkiial, vol. xvi, 
pp. 309, 3 ft*; and / r 6. 
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mixed, and in a Suitable vessel, with a heat gradually raised, let them be sublimed into a 
receiver ;flet thel sublimed mass be reduced to powder, and washed with water, so long 
ns t|te decanted liquor, on addition of water of Caustic Potash, shall exhibit any deposi¬ 
tion ; lastly, let the sublimed calomel be dried. 

The theory^pf the production of persulphate of mercury by the joint action 
of niteejp and sulphuric acids oh mercury, as directed by both the Edinburgh 
and Dublin Colleges, has been before explained (see ante, p. 846). 

The London College directs the persulphate to be prepared by tab action of 
oil sf vitriol on mercury. One equivalent of mercury decomposcs.an equivalent 
of sulphuric acid, and abstracts an equivalent of oxygen, to form one equivalent 
of oxide of mercury, disengaging an equivalent of sulphurous acid. The oxide 
combines with an equivalent of undecomposed sulphuric acid, and forms one 
equivalent of persulphate of mercury, llg-f 2S0 3 = HgO,S0 3 + SO 2 . * 

When one equivalent of persulphate of mercury, one of metallic mercury, 
and one of chloride of sodium, sye intimately mixed and sublimed, the products 
are one equivalent of sulphate of soda and one of calomel. IIgO,S0 3 + llg + 
NaCl=IIg 2 Cl + NaO,SO s . 

At Apothecaries’ Hall, 50 lbs. of mercury, are boiled with 70 lbs. of 
sulphuric acid to dryness in a cast-iron vessel; 62 lbs. of the dry salt arc 
triturated with 40J lbs. of mercury until the globules disappear; and 34 lbs. 
of comqton salt are then added. The mixture is submitted to heat, and from 
95 to 100 lbs. of sublimed calomel are obtained. It is washed in large 
quantities of distilled water after having been ground to a fine and impalpable 
powder. 

The subliming apparatus varies in different manufactories. In some it con¬ 
sists of a large earthen retort, with short but wide neck, opening into an 
earthen elliptical receiver, in the bottom of which is water. The retort is 
' placed in sand contained in an iron pot set in a furnace. 

“ The form in which calomel sublimes,” observes Mr. Brande, “ depends 
much upon the dimensions and temperature of the subliming vessels. Tn 
small vessels it generally condenses in a crystalline cake, the interior surface 
of which is often covered with beautiful quadrangular prismatic crystals, 1 
transparent, and of a texture somewhat elastic or horny: *in this state it 
acquires, by the necessary rubbing into powder, a decidedly yellow or bull" 
colour, more or less deep, according to the degree of tritifration which it has 
undergone. If, on the contrary, the calomel be sublimed into a very capacious 
and cold receifer, it falls in a most impalpable and perfectly white powder, 
which requires only one elutriation to fit it for use; it then remains perfectly 
colourless. By a modificationof the process, it may be suffered, as it sublimes, 
to fall into water, according to Mr. Jewell’s patent. 

“The above circumstances, too, account for the various appearances under 
which calomel occasionally presents itself in commerce: it may be added that 
the buff aspect of this substance indicates the absence of corrosive sublimate, 
though it by no means follows as a consequence that when snow-white it 
contains it. When the .fnrfaee of massive sublimed calpmel is scratched, it 
always exhibits a buff colour: it also becomes yellow when .heated, but loses 
its tint as it again cools.’’ 2 , : 

"% Brooke, AnnaJs of Philosophy, < 

2 Mamud of Chemistry, 4th edit. p. 788. 



Preparation. 


sin 


Mr. Jewell’s process 1 * for preparing calomel consists in' 

vessel filled 

Fig. 140. 



JTimiy/’.i modification of Jewell's apparatus for preparing 

calomel by,, steam (hydrosubhmate of mercury). ’ i, 0 


with steim, so 
that the vaporous calomel^s 
condensed in it/and takes the 
,form of a fine powder, which 
is much finer than can be 
obtained by levigation and 
elutriation. This process has 
been improved by M. O.Heitfy 
(fig. 141). 

Soubeiran 2 has proposed to 
modify this process, by sub¬ 
stituting a current of air for 
the vapour of water; a modi- 
which Mr. Calvert 3 
states is identical with that 


a. Furnace, containing nu earthen retort (having a wide 

facturing houses in England. 
The apparatus is an iron 
cylinder closed at one extre¬ 
mity by a door through.which 
the materials are introduced: 
the other extremity has a kind of neck attached to it. 

2. Another method of preparing calomel is by precipitation. 

The Dublin College directs precipitated calomel (calomdus prtecipity*- 
turn, D.) to be thus prepared:— 


lit to • RU f“ rthen . retort ( -mg a ' Vldc already in use in some mainl¬ 
and short neck), m which tho ingredients for making „ , f , , , , . 

calomel arc placed. fnntimmr hnnses in Rrurlnnrl 

b. An earthen receiver, having three tubulures: one com¬ 

municating with the retort, a second dipping into water 
in an earthen jar, and a third connected to a steam-pipe. 

c. Steam-boiler. 


Take of Purified Mercury, seventeen parts ; diluted Nitric acid, fifteen, parts. On the 
mercury passed into a glass vessel, pour the acid, and when the mixture shall have ceased 
to effervesce, digest with a medium heat f between 100° and 200° F. j during six hours, 
occasionally stirring it; then let the heat be increased that the liquor may boil for a short 
time, and let this be poured off from the residual mercury, and quickly mixed with four 
hundred parts of boding water containing seven parts of muriate of soda in solution. Let 
the powder which falls down be washed with warm water, so long as tbc decanted liquor, 
on addition of some drops of water of caustic potash, shall form any deposit: lastly, let 
it be dried. 


By the mutual reaction of mercury and diluted nitric acid, the suboxide of 
mercury is formed'; binoxide of nitrogen gas being evolved. "When solutions 
of nitrate of suboxide of mercury and of chloride of sodium are feted, double 
decomposition takes place; nitrate of soda is formed in solution, while di- 
ehloride of mercury, of 1 calomel, is precipitated. If this process be carefully 
performed, and the precipitate thoroughly edulcorated, the calomel is said to 
be sufficiently pure; but a small portion of chloride of sodium is apt to 
remain combined with it, which||iight affect its medical uses.” (Brandc.) 

3. Dr. A. T. Thomson 4 has taken out a patent for the formation of both 
calomel and corrosive sublimate, by the direct union of chlorine gas and the 
vapour of mercury. “ 


1 . Repert. of Arts. xiii. 79, 2d series. 

2 Chemical Gazette, vol. i. p. 210, 1843. 

3 Ibid. i#>l. i. p. 370, 1843. 

> Ibid. vol. i. p. 223, 1843. 

•3 t 


VOL. I. 







850 INORGANIC BODIES. —Subchloride of Mb&ctjry or Calomel. 

Properties.-—T he crystals of calomel are square prisms. The appearance 
( * of the crystalline cake of sublimed calomel has been already 

fiG.141. noticed. As met with in the shops, it is in the form of a 

® fine odourless and tasteless powder, whose specific gravity is 
7 , 140 (Boullay), 7‘156 (Pelouze and Premy). When pre- 
pared by Jewell’s process it is perfectly,,white, but, when 
obtained in the ordinary way, it has alight buff or ivory tint. 
It volatilizes by heat, and, under pressure, fuses! It is inso¬ 
luble; in cold water and alcohol. According to Donovan 1 
and others, 2 calomel suffers partial decomposition by long 
boiling in water, and a solution is obtained which contains 
mercury and chlorine (corrosive sublimate ?). 

Crystal of Calomel. By exposure to light, calomel becomes dark coloured,, in 
consequence, according to Dumas, 3 of the transformation of 
a small portion into mercury ,and corrosive sublimate. Others have ascribed 
this change to the evolution of chlorine and combination of the metal with 
oxygen. Both hypotheses are inconsistent with the statement of Vogel, 4 that, 
this blackened calomel is insoluble in nitric acid. Is it not probable that the 
change depends on the formation of a subchloridc (Hg 4 Cl?), as Wetzlar has 
shewn to be the case with chloride of silver? By digestion in hot and con¬ 
centrated hydrochloric acid, we obtain perchloridc of mercury and regulinc 
mercury. Boiling sulphuric acid forms persulphate and pcrchlbride of mer¬ 
cury, with the evolution of sulphurous acid. When calomel absorbs dry 
ammonia, it forms a dark grey po wder, which is 211 g 2 0l,NII 3 =2llg 2 Cl,IIA d. 
(JCane.) But if calomel be digested in water of ammonia, one-half of its 
chlorine is converted int o sal ammoniac and a dark grey powder (called by 
Kafe black jmtcipilalc) results, which is a compound of subchloridc and sub- 
amidide of mercury; Hg 2 Cl + Hg 2 Ad. 

Characteristics .—Heated in a glass tube by a spirit laffip it is volatilized, 
and yields a white sublimate. 

Mixed with soda-flux, and heated, it yields a sublimate of metallic liquid 
globules (see ante, p. 811): thus showing it to be a mercurial compound. 

By the action of lime-water it yields a blackish grey precipitate (Hg 2 0): 
if to the supernatant liquor an excess of nitric acid be added, there is obtained, 
on the addition of nitrate of silver, a white precipitate (AgCl)c' 

Protochloride of tin decomposes it: the products are bichloride of tin and 
globules of metallic mercury. 

Composition. —-The following is the composition of calomel 


Atoms. 

Pq. m. 

Turner , Bav 
Per Cent. ZaboacL 

% 

x. Vols . ftp. Or. 

Mercnry . 2 .... 

.. 2000... 

... 84-92 ... 

... 85 

Mercurial Vapour ... 1 ... G'97G 

Chlorine . 1 .... 

.. 35'5 ... 

... 15-08 ... 

... 16 

Chlorine Gas . i ... 1-237 

Subchloridc, of Mercury 1 .... 

.. 285-5... 

...10000 ... 

..fioo 

Vapour of Calomel... 1 ... 8 213 


Purity. —When puce, calomel is completely vaporized by heat. Water 
or alcohol which has been digested on it, should occasion „no precipitate or 
change of colour bn the addition of lime-water, caustic potqsh, ammonia, 

*' Anp.*PTHl. xiv.&23. j, 

* ginelin, liandl. tl. {flumit, i. 1299 ; Geiget** I landl. d Pharm. hy lie! ig, i. 5G1. 
ypraitedeCkmie.m.m. X 

f 4 Langrebe, Ueber das' Licht , 87- 
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nitrate of silver, or hydrosulphuric acid, by which the absence o5 perchloride 
of mercury may be inferred. I have met with calomel which, in conseqlencg 
of being imperfectly washed, contained corrosive sublimate. It had been given 
to several patients before its purity was suspected, and had operated on them 
most violently. When mixed with potash it became black, like pure calomel: 
the quantity of sublimate being insufficient to produce any perceptible alte¬ 
ration in the colour of the precipitate. But water which had been digested 
on it, gave, with the above-mentioned tests, the characteristic indications of 
perchloride of mercury. 

A whitish powder, which, on the addition of potash, becomes black, and then, when 
heated, runs into globules of mercury. It is also totally vapourized by beat. Tlie 
distilled water with which it has been washed, or in which it lias been boiled, gives no 
precipitate with nitrate of silver, lime-water, nor hydrosnlplniric acid. — Ph. Jx>nd. 

Heat sublimes it without any residuum : sulphuric ether agitated with it, filtered, and 
then evaporated to dryness, leaves no crystalliue residuum, and what residuum may be 
left is not turned yellow witli aqua potass®— Ph. Ed. 

Physiological Effects, a. On Animals .— vVepfer, 1 Viborg, Plor- 
tnann, 2 Gaspard, 3 and Annesley, 4 have examined the effects of calomel on 
dogs, horses, and pigs, but without any remarkable results. Yiborg gave 
hall' an ounce, witli six pounds of water, to a horse: the effects were cough, 
heaving of the flanks, quick pulse, enfeebled appetite, and in twenty-four 
hours loose stools. Annesley asserts, from his experiments on (logs,‘that 
large doses of calomel diminish the vascularity of the gastro-intestinal 
membrane. 

0. On Man .—Calomel may be ranked among the milder preparations of 
mercury; for although, in its local action, it is somewhat more powerful thaff 
file oxide, or than those preparations winch contain mercury in a finely- 
divided state (as blue pill), yet it is milder than most of the other salts of 
mercury. Introduced into the stomach through a permanent artificial 
opening, caused by tf gun-shot wound, l)r. Beaumont found that twelve 
grains of calomel caused commotion, slight nausea, and the secretion of a 
white frothy fluid running at the aperture like fermenting beer from a bottle. 5 
Swallowed in small doses , as a few grains, it occasionally excites no 
obvious effects, though more commonly it acts as a purgative; and in very 
susceptible persons, especially females, it sometimes produces nausea, griping, 
and great faintness. It appears from the experience of most practitioners 
that adults are more susceptible of the influence of calomel than children. 6 
The green stools (called calomel stools) which somfitimes follow the adminis¬ 
tration of calomel to children, are usually supposed to arise from the action 


1 Ilist. Cicutcc Aquat. 

- Wibmer, Wirlc d. Arzn. 

3 Magendie, Joum de Physiol. 

4 Diseases of DqBa. 

5 Experiments and Observations on the Gastric Juice and the Physiology of Digestion , p. 182. 
Edinb. 1838. 

6 To this statement executions are frequently observed. The following is an instance of the 
occasional violcndfc of the action of calomel oe children. The late Dr. Thomas Davies attended, with 
the lute Mr. Edwin Quexett, a boy of four years of age, labouring under peritonitis. One grain of 
calomel was directs to he administered three times a day; and «n aperient dose of calomel and 
jalap was given. On the fourth day its employment was stopped, in consequence of its violent action. 
The cheeks w (re enormously swollen, the gulps sloughed, necrosis of the alvedioj process of the 
lower jaw on each^Sdc occurred, and Jtortioss of bone, with the teeth, come away. The $hild ulti¬ 
mately recoverdtfin ab?ut twelve months; but the jaws cannot he separated, and the patieilt is now 
obliged to suck his focfjl through tho apertures left by tjtefoss of bon*. 
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of this medicine on the liver; though Zeller (quoted by Kraus) thinks it do- 

S ends on alterations produced in the condition of the blood; and Kraus' is 
isposed to refer it to the operation of calomel on the milk contained in the 
alimentary ^anal. 2 But the same coloured stools arc frequently observed 
when no mercury has been .used, and there; does not appear to me to be any 
just ground for ascribing them to the calomel. 3 Like other mercurials, it 
increases the action of the secreting organs, and thus promotes the secretion 
of bile and of intestinal mucus ; and we also presume it has a similar influence 
’fiver the secretion of the* pancreatic fluid. Neumann 4 states that a man took 
two, then three, and subsequently four grains of calomel, daily, for the apace 
of two months without inducing salivation; but three months afterwards 
he became affected with chronic vomiting, the consequence of a scirrhous 
pancreas, of which he died in four months. From the manner in which the 
case is related, it is clear the narrator attributed the disease of the pancreas 
to the use of mercury; tyhether justly or not, however, it is impossible to 
determine. 

The repeated and continued use of calomel, in small 1 dtises, is attended with 
the constitutional effects of uierc&ial preparations generally, before described. 

In large doses, it has been regarded as an irritant poison; and, judging 
from the fatal effects ascribed to it by several waters, not without reason. 
Thus Ilellweg 5 has reported a case in which a few grains of calomel, taken as 
a laxative, caused death; Vagnitius 6 saw fifteen grains prove fatal; and 
Ledelius, 7 half an ounce. Fr. H offman has also related two fatal cases. 8 

“Whytt, Odier, Quin, Wibmcr, Leib, and others,” says Golis, 9 “gave 
calomel internally in far larger doses; as two, three, and more grains, at a 
time; and continued its use many days in the same dose, without consider¬ 
ing the many evacuations from the alimentary canal, or the violent colic 
pains; and they affirm that they have never remarked, from the effect of this 
agent given in these large doses, any bad consequences iu the abdomen. 
Melancholy experience compels me to contradict them. Many times I saw, 
under those large and long-continued doses of calomel, the hydrocephalic 
symptoms suddenly vanish, and inilammation of the intestines arise, which 
terminated in death. Still oftener I observed this unfavourable accident 
from an incautious use of calomel in croup: namely, where all the frightful 
symptoms of this tracheal inflammation, which threatened suffocation, sud¬ 
denly vanish, and enteritis devclope itself, which passed rapidly into gangrene, 
and destroyed the patients.”^, 

In the Times newspaper of the 26th April, 1836, there is the report of 


1 BhilmilMlehre, Hit. 

2 See also a paper On the Effects of Calomel in producing Slimy Stools, in the Land. Med. and 

Surg. fount. April 1829, p. 344. ... 

3 The so-called calomel stouts have been analysed both by Simon ( Animal Chemistry, vol. ii. 

p. 386) and by Dr. Golding Bird If hid ; tdso Lond. Med. Gas. Sept. 5, 1845): the results furnish no 
evidence of the supposed calomel origin of the stools. No mercury was recognised iu them : Simon 
expressly states, that, his attempts tia*.detect mercury proved unsucees-ful. These negative results 
favour the opinion given in the text, that the green colour of the stools is not dependent on the 
calomel. ♦ 

4 Grafe and Waltlier’a Journal Bd, ii. H.3, S. 432, quoted by G. A. Richter' Ausfiihr. Arzncivt. 
•v. 492. 

5 Wibmer, $t>. oil. iii. 71. 

6 Bi£ 

t It 'd. 

«• hid. t <. 

r 9 Treatise on the llydroceyhalus Acfttus, by Dr., Gooch 
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a coroner’s in quest, on the body of a Mr® Corbyu, who was destroyed by 
swallowing 20 grains of calomel, she having previously taken *n moderate 
dose wdtltout it exciting what she considered a sufficient effect; and in the 
India Journal of Medical Sci^twe 1 is the case of a lad, aged *14, a native 
of Nepal, iu whom six grains of calomel apparently produced inflammation 
and ulceration of the mouth, enormous swelling of the face, mercurial fcetor 
of the breath, mortification, and death. There was no ptyalism. 

In Pierer’s Ann ale n for April 1827 2 is the case of a lady, who by mistake 
swallowed 14 drachms of calomel at once. Acute pains in the abdomert 
came on, accompanied by frequent vomiting and purging. These symptoms 
were allayed by oleaginous demulcents: but, on the second day, salivation 
and ulceration of the mouth took place. In three weeks, however, she was 
perfectly, recovered. Other violent effects are noticed by Wibmer, Gmclin, 
and others j but the instances adduced are sufficient to show that dangerous 
and even fatal effects may result from large doser^ and therefore that Teicli- 
meyer, Buchner, and others, tire justified in ranking it among poisons. 

Of late years, however, immense quantities of calomel have been adminis¬ 
tered medicinally, without giving rise to aftj' symptoms of irritant poisoning, 
—nay, apparently with the opposite effect; for we have the concurrent testi¬ 
mony of many practitioners, that in yellow fev er, cholera, and other dangerous 
diseases, calomel, in doses of a scruple and upwards, allays vomiting and 
purging; and on tins account lias been denominated a sedative. So that 
while in small doses (as from two or five grains) calomel is almost universally 
admitted to be an irritant to the bowels, it is asserted that larger ones are 
actually sedative. These statements appear to me to be almost inconsistent, 
and yet they are fair deductions from the experience of numerous intelligent 
practitioners. We must, therefore, endeavour to accumulate more facts, in 
order to illustrate the effects of calomel, and for the present confess we have 
very imperfect information respecting the nature of its action. 

In a case published by Mr. Huberts, 3 an .ounce of calomel was swallowed 
by mistake, and retained on the stomach for two hours before the error was 
discovered. The only effects were slight nausea and faintness Subsequently, 
emetics, lime-water, and purgatives, were administered; calomel was vomited 
uji, and tlie day but one afterwards the patient was quite well. Neither sali¬ 
vation nor the slightest affection of-the gums occurred. 

The largest quantity of calomel given as a medicinal agent, at one dose, 
is, I believe, three draclims; “ and it was flowed,” says Dr. Christison, 4 
from whom I quote the ease, which occurred in America, "by only one 
copious evacuation, and tbat not till after the usp of an injection.” I have 
now before me reports of eighteen cases of spasmodic cholera, admitted in the 
year 1832 into the Cholera Hospital at Bethnal Green, in this metropolis, in 
which enormous quantities of calomel were employed by the house-surgeon, 
Mr. Charles Bennett (formerly one of my pupils), with very slight physiolo¬ 
gical effects. When a patient was brought into the hospital, two drachms of 
calomel were immediately given, and afterwards one drachm every one or two 
hours, until sonje effect was produced. In 17 out of 18 oases in which this 
plan was tried; the vomiting and purging diminished, and the patients reco- 

1 Land. Med. Gas. xviii. 484. 

• (iudled by 'Wibrner, op cii. 72. 

3 Land. Med. 6ns. xxii. (ill. 

4 Treatise on Poisons. • 
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vered. Several of them took from 20 to 30 drachms without the subsequent 
ptyaljsm beflig at ell excessive. In one case (a female, aged 36 years), 30 J 
drachms were administered within forty-eigjit hours; moderate ptyalism took 
place, find iecovery. In the unsuccessful case which I have alluded to, 
53 drachms of calomel were administered within forty-two hours, without the 
least sensible effect. 

Dr. Griffin 1 also tells us, that in several cases of cholera he gave calomel 
hourly, “ in scruple doses, to the amount of two or three drachms or up¬ 
wards, without eventual salivation; and I recollect,” he adds, “ one instance 
in particular, in which I gave two drachms within an hour and a half with 
perfect success, and without affecting the system,” 

1 do not pretend to reconcile these cases with those recorded by Hellweg, 
Vagnitius, Ledelius, Hoffman, and Golis; in fact, they appear to me,irrecon¬ 
cilable. Dr. Christison, however, suggests that in thoseAfiases in which 
violent effects occurred, the y;alomel might contain corrosive sublimate. 

Mr. Aunesley 2 accounts for the increased quantity of bile found in the 
stools after the use of calomel, by supposing that the»p814)ladder sometimes 
becomes distended in consequend$bf the tenacity of the mucous secretion, by 
winch the mouth of the ductus communis cholcdochus is closed; and that 
calomel acts chemically on the mucus, and detaches*#. But the hypothesis 
is, I .think, devoid of foundation. 

Usks. —Calomel is very frequently used as an alterative, in glandular 
affections, chronic skin diseases, and disordered conditions of the digestive 
organs, more particularly in those cases connected with hepatic derangement. 
Jjor this purpose it is usually taken in combination with other alteratives, as 
in the well-known Plummer's pill, which I shall presently notice. 

It is very frequently employed as a puryative, though on account of the 
uncertainty of its cathartic effects, it is seldom given alone; generally in 
combination with other drastic purgatives—such as jalap, scammony, com¬ 
pound extract of coloeynth, &c. whose activity it very much promotes. We 
employ it for this purpose when we are desirous of relieving affections of 
other organs, on the principle of counter-irritation. Thus in threatened 
apoplexy, in mental disorders, 3 in dropsical affections, and in chronic diseases 
of the skin. In torpid conditions of the bowels, where it is necessary to use 
powerful cathartics to produce alvine evacuations, as in paralytic affections, 
it is advantageously combined with other purgatives. Sometimes we use 
it to promote the biliary secretion—as in jaundice and other affections of the 
liver, in chronic skin diseases, and in various disordered conditions of the 
alimentary canal not accompanied by inflammation. Moreover, in the 
various diseases of children requiring the use of purgatives, it is generally 
considered to be very useful; and its being devoid of taste is of course an 
advantage. 

As a sedative it has been administered in yellow fever, spasmodic or ma¬ 
lignant cholera, dysentery, and liver affections. Dr. Griffin 4 asserts that 
calomel proved a most successful medicine in cholera; 1 controlling or arrest¬ 
ing its progress ip 84 cases out of 100, when administefed while the pulse 
was perceptible at the wrist; but that, on the contrary, it proved detrimental 

1 Land. Med. Qax. xviii. 880. 

s Diseahs of India. tf 

3 Lond. Med. Gag. iii. 692. 

4 Ibid. Xi-i . 880. 
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when given in oollapse. The practice was tested in 1,448 cases. The dose 
was from one to two scruples every hour or half-hour. , 

As a sialogogue, it may be used in the cases in which I have already 
stated that mercurials generally %re employed: with the view 'of preventing 
irrit ation of the alimentary canal, it is usufdly given in combination with 
opium, unless the existence of some affection of the nervous system contra- 
iudicates the use of narcotics. This combination is employed in peripneu¬ 
monia, pleuritis, croup, laryngitis, hepatitis, enteritis, and other inflammatory 
diseases: in fever, syphilis, chronic visceral diseases, &c. •* 

Calomel is frequently combined with other medicines, to increase their 
effects; as with squills, to produce diuresis, in dropsy; or with antimonials, 
to promote diaphoresis. 

* As an anthelmintic it is in frequent use, and forms one of the active in¬ 
gredients of many of the nostrums sold for worms; though it does not appear 
to have any specific influence over parasitic animals. 

The local uses of calomel are numerous. In diseases of the Schneiderian 
membrane, it is afSffiM as a snuff. It is sometimes blown into the eye, to 
remove spots on the cornea. Dr. Frickef/has used it with great success in 
chronic cases of rheumatic, catarrhal, and scrofulous ophthalmia; hut in two 
instances bad consequences resulted from its use. It is sometimes suspended 
in thick mucilage, and used as a gargle in venereal sore-tliroat, or injected 
into the urethra iu blennorrhoca. Now and then it is used as a substitute for 
cinnabar in fumigation. As a local application, in the form of ointment, 
calomel is one of the most useful remedies we possess for the cure of several 
forms of chronic skin diseases. 

Administiiation.—W hen used as an alterative, it is given in doses of 
from half a grain to a grain, frequently combined with oxysuljdiuret of anti¬ 
mony (as in Plummer’s Pill ) or antimonial powder, and repeated every, or 
every other night; a mild saline laxative being given the following morning. 
As a purgative, from two to five grains are given usually in combination 
with, or followed by, the use of other purgatives, especially jalap, senna, 
seammony, or coloeynth. As a sialoc/ogue, it is exhibited in doses of one to 
three or four grains, generally combined with opium or Dover’s powder, 
twice pyd&rice a day. As a sedatin', the dose is from a scruple to half a 
drachm or more. Biett 1 2 has sometimes employed it as an errhine, in syphi¬ 
litic eruptions. It is mixed with some inert powder, and given to the exteut 
of from 8 to 20 grains daily. The use ^ acids with calomel frequently 
occasions griping. Calomel is most extensively employed in the diseases of 
children, and may be given to them in as large,or proportionally larger doses 
than to adults. Salivation is a rare occurrence in them: indeed, Mr. Colles 3 
asserts, that mercury nevqr produces ptyalism, or swelling or ulceration of 
the gums, in infants; but this is an error (see ante, p. 851). 

1. PILIIIJE HYDMRGYRI CHLORIDI COMPOSITE, L.; Pitul* Calome- 
lanos composites, E. D.; Compound Calomel Pills. (Calomel; Oxysul- 
phuret of Antiipony, each 5'j- j Guaiacum, powdered, sss.; lreacle, 3ij. 
Hub the Cali^el with the Oxysulphuret of Antimony, afterwards with'the 


1 Land. Mad. Gas. xxii. 397. 

4 s Ibid. viii. 640. 

3 Prod. Obterv. 281. 
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Guaiacum and the Treacle, until incorporated, L. —The Edinburgh College 
uses of^ Calomel, and Golden Sulphuret of Antimony, of each, one'fart; 
Guaiae, in fine powder, and Treacle, of each, two parts; the pill-mass is 
ordered to? be divided into six-grain pills.—The Dublin College employs of 
Calomel, Brown Antimoniated Sulphur, of each, 5j-j Guaiae, in powder, 5 ij.; 
Treacle, as much as may be sufficient).—This compound is commonly known 
as Plummer's pill (pilulw Plummeri) having been admitted into the Edin¬ 
burgh Pharmacopoeia at his recommendation. Calomel and precipitated 
tereulphuretum of antimony mutually but slowly react on each other j and 
the ultimate products are sulphuret of mercury and terchloride of antimony. 
In the dry state, and mixed with other ingredients, this change is retarded. 
These pills are frequently employed as alteratives in chronic skin' diseases, in 
the papular and pustular forms of the venereal disease, in chrome liver, aifee- 
tious, and in various disordered conditions of the digestive organs. The dose 
is from five to ten grains. ^ 

2. PILULE CALOMELAYOS ET 0PI1, E.; Calomel pud Opium Pills. 
(Calomel, three parts; Opium, one part; Conserve of '$(M Roses, a suffi¬ 
ciency. Beat them into a proper feass, which is to be divided into pills, 
each containing two grains of calomel).—Each pill contains two-thirds of a 
grain of opium. It is a valuable compound in rheumatism and various other 
inflammatory diseases. Dose one or two pills. If ptyalism be required, one 
pill may be repeated three times daily. 

3. IINGUENTUM HYDRARGYRI CIILOHIDI; Calomel Ointment. (Calomel, 
5 j. j Lard, Jj.)—This is a most valuable application in porrigo favosa, im¬ 
petigo, herpes, and the scaly diseases (psoriasis and lepra). Indeed, if I were 
required to name a local agent pre-eminently useful i% skin diseases generally, 
I should fix on‘this. It is well deserving a place in the Pharmacopoeia. 

4. PILULE CATHARTICE COMPOSITE, Ph. of the United States. Com¬ 
pound Cathartic Pills. (Compound Extract of Colocynth, 3ss.; Extract of 
Jalap, in powder ; Calomel, of each, 51 'ij.; Gamboge, in powder, yij. M. 
Divide into 180 pills).—This pill is intended to combine smallness of bulk 
with efficiency and comparative mildness of purgative action, and a peculiar 
tendency to the biliary organs . 1 Each pill contains one grain of calomel. 
Three pills are a full dose. 


169. HYDRARGYRI PERCHLORIDUM.—PERCHLORIDE 

OP MERCURY. 

Formula HgCl. Equivalent Weight IBS'S. 

History. —We have no account of the discovery of this preparation. 
Geber 2 described the method of preparing it; but * it is supposed to have 
been known long anterior to him. Like calomel, it hap had various syno¬ 
nymies, of which the principal are the following;— chloride', bichloride, hy- 
drochlorate, muriate or oxymuriate of mercury (hydrarggrt chloridum, 


1 United States Dispensatory. 
3 Inv. of Ver. viii. 252. c 
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bichlaridum, hydrochloras, murius vel oxymnrias), corrosive sublimate 
(mbtimatus corrosivm), corrosive muriate of mercury (hyddiryyrtjuuriag 
corrosions), and acidum chloro-hydraryyricmn ), * 

Preparation. —There are several methods of obtaining it.* Oft.these two 
only will require notice. 

1. By subliming a mixture of persulphate of mercury and common salt. 

The London College orders of Mercury, lbii.; Sulphuric Acid, Ibiij.; Chloride of Sodium, 
Ibjss. Boil down the Mercury with the Sulphuric Acid in a proper vessel, until the 
ltipcrsulpliate of Mercury remains dry; rub this when it is cold with the Chlorate of 
Sodium in an earthen mortar; then sublime with a heat gradually raised. 

The Edinburgh College directs of Mercury, ; Sulphuric Acid (commercial) fjij. and 
Fjiij.; Pure Nitric Acid, f^ss.; Muriate of Soda, 5iij. Mix the acids; add the mercury; 
dissolve it with the aid of a moderate heat; then raise the heat so as to obtain a dry suit. 
Triturate this thoroughly with the muriate of sodsi; and sublime iu a proper apparatus. 

The DublitAUvgc gives a separate formula for the preparation of the bipersulphato 
of mercury (Wjjmrarmri I’ermtlphas, D). It is as follows :— 

Take of purified Mercury, Sulphuric Acid, of oacV six parts. Nitric Acid, one part. 
Let them be exposed to heat in a glass vessel, and Id, the fire be increased until the 
thoroughly dried rosiiie shall have become white. Prom this salt corrosive snbliinate is 
directed to be.thus procured. 

Take of Pfecsulphatc of Mercury, Jive parts ; Dried Muriate of Soda, two parts. Let 
them be well rubbed together in an earf honware mortar, that a most subtile powder 
may be, formal ; then, w|i a heat gradually raised, let the Corrosive. Muriate of Mercury 
be sublimed into a proper receiver. , 


Pig. 142. 


Sulphate of mercury is usually prepared by submitting the sulphuric 
acid and mercury to heat, in an iron pot, set in brickwork, over a proper fire, 

and under a hood or chimney to 
carry off the vapour of sulphurous 
acid (fig. 142 a), (see ante, p. 84<8). 

The mixture of sulphate and com¬ 
mon salt is subjected to sublimation 
in an earthen alembic placed in sand 
contained in an iron pot; or in an 
iron pot lined with clay, and covered 
by an inverted earthen pan (as in 
fig. 142 b). The same pot, with a 
different head, may be used in the 
preparation of calomel. 

^The nature of the changes which 
OGcift *11 the manufacture of persul¬ 
phate of mercury have been already 
explained (see an to, pp. 846 and 848). 

When this salt is sublimed with 
chloride of sodium, double decom¬ 
position takes place, and we obtain 
perchlpjrffle of mercury and sulphate 
of soda, BgO,S0 3 + NaCl=HgCl+NaO,SO s . . 

2. Perchlojide of mercury may also be procured by the direct union of its 
constituenfcsfdilorine and mercury. Dr. A. T. Thomson 1 has taken out a 
patent for this process. 



Furnaces for the preparation of Corrosive 
Sublimate. 

a. Furnace for the preparation of the persulphate 

of mercury. When the operation is going on, 
an iron plate is suspended in front of the 
hood, to prevent the escape of vapour. 

b. Furnace for the sublimation of the perchloride. 


Chemical Gazette, vol. i. p. 223, 1843. 
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Properties. —As usually met with in commerce, perchloride of mercury is 
a semi-tyanspaAjjt crystalline mass, in which perfect crystals are rarely found. 

Occasionally, however, they are obtained either by slow sub- 
Pio. If3. * lunation, or from a solution of the salt. Their form is the 



Crystal of 
Perchloride of 
Mercury. 


right rhombic prism. Their specific gravity is about 5 ii 
(5T4 to 5'42, Liebig). The taste of this salt is acrid, cop¬ 
pery, and persistent. Wien heated it fuses, boils, and vola¬ 
tilizes: the vapour is very acrid. It is soluble in about 
three times its weight of boiling, and in about eighteen or 
twenty times its weight of cold water: the acids (especially 
hydrochloric) and the alkaline chlorides increase its solubility. 
It is soluble in seven parts of cold or three and a half parts 
of boiling alcohol. Ether dissolves it more readily thafl 
alcohol, and will even separate it from its watery solution; 
and hence is somet imes employed to remove it from organic 


mixtures. 


An aqueous solution of perchloride of mercury readily undergoes decompo¬ 
sition, especially when exposed to solar light; calomel is precipitated, and 
hydrochloric acid set free. This change is facilitated by the presence of orga¬ 
nic substances,—as gum, extractive, or oil; whereas it is checked by the 
presence,, of alkaline chlorides. 

Albumen forms a white precipitate with an aqueous solution of perchloride 
of mercury. This precipitate is slightly soluble in water, and consists, ac¬ 
cording to Lassaigne, 1 of albumen, 93-45, and perchloride of mercury, t>'55. 
But, according to the experiments 2 of Rose, Geoghegan, Mulder, Marchand, 
and Eisner, it consists of from 10-278 to 11*192 of oxide of mercury, and 
from 89 722 to 88-808 of albumen. 1’ibriu forms a similar white compound 
with corrosive sublimate. When albuminous and fibrinous textures are im¬ 


mersed in a solution of this salt, combination takes place, the tissue contracts, 
increases in density, becomes whiter, and does not putrefy. Hence it is em¬ 
ployed by the anatomist for hardening and preserving certain parts of the 
body—as the brain. 

A solution of perchloride of mercury possesses some of the characters of an 
acid. Thus its solution reddens litmus, and it unites with the ehlor-basqs (as 
chloride of sodium), forming the double salts called hydrargyro-chlorides. 
Litmus which has been reddened by a solution of perchloride of mercury has 
its blue colour restored by chloride of sodium. 

Characteristics .—Perchloride of mercury is recognised by the following 
characters:— 


a. Heated in a tube by a spirit, lamp, with caustic, or the carbonated fixed alkalies, an 
alkaline chloride is formed, oxygen, and, if a carbonate be used, 5 carbonic acid gases are 
evolved, and metallic mercury is sublimed and condensed in the form of globules on the 
sides of the tube. 

0. Lime-water causes a letikyyellow precipitate (hydrated red oxide of mercury). 
The supernatant liquid, acidified with nitric acid, yields with" nitrate of silver a white 
precipitate (AgCl) insoluble in excess of nitric acid. If the peroh'oride be in excess, 
the precipitate is brick-red (oxichloride of mercury , HgCkftHgO). 

y. Caustic ammonia, added to a solution of the perchloride,, causes a whin,, precipitate 
(ehlOro-amidide of mercury, HgCl, llgAd=I Ig-, Cl, NII 2 ). 


1 Journ. de Chim. Med. iii. 2c sir. 161. 

• Sobernheim, Vhysiologie der Anneimrkungen, p. 67, 2te Aufl. 1843. 
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8. The alkaline mono-carbonates throw down a brick-red precipitate (HgCl,3HgO) ; the 
alkaline bicarbomles cause opalescence but no immediate precipitate ;|in a lew minutes, 
however, a dark reddish precipitate (HgCi,31IgO) is formed. \ 

«. Iodide of potassium occasions a scarlet precipitate (Hgl)) soluble in excess, either 
of iodide of potassium, or of pcrohloridc of mercury; the precipitate frequent ly appears 
at first of a yellow colour, though it quickly becomes scarlet. 

£. Protochloride of tin added in excess to porchloride of mercury, causes first a white 
precipitate (calomel), and afterwards a greyish powder, composed of reguline mercury, 
which falls down in a finely divided state. ligCl+SnCl=Hg-t- 811 CI 3 . 

rj. ih/dromlphuric acid in excess passed through a solution of porchloride of mercury, 
occasions a black precipitate (HgS). If the percbloridc be in excess, a white precipitate 
( clilwo-sulphtret of •mercury, 211gS,HgCl) is obtained, 
a-. Ferrocyanidc of potassium eauscs a white precipitate (ferrocyanide of mercury) , 
i. Albumen causes a white precipitate when added to a solution of corrosive sublimate, 
it. Galvanism .—Drop tho suspected solution on a piece of gold (as a sovereign), and 

a k e y> so that it may touch, simultaneously, the gold 
lie. 1*4. and the solution; an electric current is immediately produced, 

the porchloride is decomposed, the mercury attaches itself to 
r the negative electrode (Ibr pole), namely, the gold, while the 

( chlorine unites with the iron of the positive electrode (or pole) 

cg gy'j' j lV \ to form chloride of iron. The relative position of the gold, 

w if the key, and the solution, will he evident from the fig. 144, 

y'/ J] and the arrows point out the direction of the electric cur- 

li /) rent. The silver stain left on the gold is readily removed by 
heat. 


Composition. —The composition of this salt is ns follows ;— 

At. Bq. Wt. Per (It. Turner. Pols. Up. Or. 

Mercury. 1 ... 100 ... 73'8 ... 73'53 Vapour of Mercury . 1 ... 0'U7 

Chlorine. 1 ... 35'5 ... sMl’SJ ... 2t>’47 Chlorine Gas. 1 ... 2’47 

Pcrchl. of Mercury... 1 ... 135 5 ... lOO'O ... lOO'OO Vapour of Corrosive Sublimate 1 ... 944 

Po rity. —Pure perchloride should be white, dry, totally vapourized by heat, 

and completely soluble iu water, alcohol, or ether. 

It liquifies by beat, aud sublimes. It is totally soluble in water and sulphuric ether. 
Whatever is thrown from water, cither by solution of potash or lime-water, is of a reddish 
colour: or, if a sufficient quantity of water be added, it is yellow. This yellow substance 
by heat emits oxygen, and runs into globules of mercury.— Pii. Load. 

It sublimes entirely by heat; and its powder is entirely and easily soluble in sulphuric 
ether .—7 Ph. Ed. 

Physiological Effects, a. On Vegetables .—The effects of solutions 
of porchloride of mercury on plants have been examined by Seguiu, and sub¬ 
sequently by Marcet and Macaire; 1 and from their experiments it appears, 
that when growing plants are immersed in a solution of this salt, part of the 
poison is absorbed, a.change of colour takes place in the leaves and stems, 
and death is produced. It is equally poisonous to cryptogamic plants. 
Hence vegetable tissues soaked in a solution of it are no longer adapted for 
the development of the Merulius lac/iry mans,jmd of other fungi known 
under the name of the dry rot. This, in faq*<Ts the principle adopted by 
Mr. Kyan 2 for tl\f preservation of timber, and which is now practised by the 
Anti Dry Jprt Company, 3 . 

ft. On Animals generally. —The effects of corrosive sublimate on animals 


1 !)<$Candolle, Phgs. Teg. 1333. 

* Bond, Ved.Gas.xv i. 630F Vide also Hr. Dickson’s Lecture on Dry Pot, Loud. 1837. , 

3 See # Keraudren, lies Propriety du Sublime Corrosif pour la conservation da bois , ct des effets 
de cette preparation sur la sante des matins, iu ihe Mem. llojfttle Acad. de. Med. t. v. p. 41, .Paris 
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have been examined by Ettmuller, Wepfer, Sprrogel, Sir Benjamin Brodie, 1 
Campbell, Lavott, Smith, Gaspard,. Orftla, 2 Schubarth^ijbd Bostock. An 
abstracts these will be found in "the works of Wibmer, 3 and Christison. 4 
Dogs, cats, horses, rabbits, and frogs, are the animals on which the experi¬ 
ments have been tried, and on which sublimate has been found to exercise a 
poisonous operation, and the same kind of effect is presumed, from analogy, 
to be produced on all other animals. The results of these experiments have 
been so briefly yet clearly stated by Dr. Christison, that I ipinnot do better 
thaaquote his words :—“ Corrosive sublimate causes, when* swaljpwed, cor¬ 
rosion of the stomach; and in whatever way it obtains entrance:;, into the 
body, irritation of that organ and of the rectum, inflammation of the lungs, 
depressed action, and perhaps also inflammation of the heart, oppression of 
the functions of the brain, and inflammation of the salivary glands.” I may* 
add, that mercurial foetor and salivation have been observed in horses, dogs, 
and rabbits. 

y. On Man. — aa. In small or therapeutic doses, as from one-cighth4» one- 
fourth of a grain, it frequently exerts a beneficial effect on diseases (syphilitic 
eruptions, for example), without producing any obvious alteration iff the actions 
of the different organs. Occasionally, especially when the stomach mid bowels 
afein an irritable condition,it gives rise to a sensati on of warmth i n tbeepigastri urn, 
and causes nausea, griping, and purging. In such cases it is best to diminish 
the dose,* and conjoin opium. By repetition, we frequently observe, that the 
pulse becomes somewhat excited, and if the skin be kept warm, perspiration 
is oftentimes brought on; at other times the quantity of urine is increased. 
Continued use of it causes salivation; but it is said (and I am disposed to 
coincide in this statement) that corrosive sublimate lias less tendency to 
occasion this effect than other preparations of mercury. Maximilian Locher, 5 
who, from the yetir 1754 to 17(52, cured 4,880 patients affected with the 
venereal disease, at St. Mark's Hospital, Vienna, by the exhibition of this 
remedy, says that no person died, or experienced the least painful or dangerous 
symptoms, in consequence of its use. He was, how'ever, exceedingly cautious 
and careful in its employment, and always stopped its administration on the 
first .appearance of salivation. Van Swieten says, "-Jjjfm convinced, from 
repeated experience, that the menstrual evacuation is not 1 'disturbed by the use 
of this remedy.” 

PP. Chronic poisoning.—In somewhat larger doses, or by the long- 
continued me of the before-tgenjtioned small doses, gastro-enteritis, and all 
the usual constitutional effects of mercury, are brought on.. Thus heat and 
griping pain in the alimentary canal (particularly in the stomach and rectum), 
loss of appetite, nausea, vomiting, purging, ahd disordered digestion, are the 
gastro-enteritic symptoms. The pulmonary organs, not unfrequently 
become affected; the patient complains of dry cougB, pain in the chest, 
disordered respiration, and bloody expectoration. Coupling these symptoms 

— -—- ; — $£ - : - — 

1846. I have seen wood Which hud been .prepared by Kyan’# process, and ^hich became black on 
the application of hydrosulphurct of ammonia (shewing the of mere pry), covered with 

cottony fungi which grew from it. Sir John Barrow, in hi* Ausunfys, wood thus 

prepared is attacked the Teredo. . • • ! Kt’ ‘ 

' rial. Trans, for #12. 

2 Toxicol. Gen. 

3 Wirtr. d. Aren. u. Gifts. 

* '■Treat, on Poisons. 

6 Van Swictcn’s Commentaries nf/oii Boerliaamis Aphorisms, svii. 2 l J4. 
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with the effects said to be produced on the lungs of animals by the use of 
corrosive sublimate, we have an important caution not to Administer .it to 
patients affected with pulmonary disorders,—a caution, indeed, winch Van 
8wiet.cn gives; “for those," says he, “who have a husky,’dry breast, are 
troubled with a cough, whose nervous system is excessively irritable, and are 
subject to a hemorrhage, bear not this remedy without detriment." 

yy. Acute 'poisoning. —In very large doses corrosive sublimate acts as a* 
caustic poison, in. virtue of its affinity for albumen, fibrin, and other constituents 
of the tissues. If shall follow Dr. Christison, and admit two varieties of 
poisoning by. it, in one of which “the sole or leading symptoms are those of 
violent irritation of the alimentary canal. In another variety the symptoms 
are a,t first the same as in the former, but subsequently become conjoined with 
•salivation and inflammation of the mouth, or some of the other disorders 
incident to mercurial erethysm, as it is called.” 

First variety : Gastroenteritis. —In this variety f^ie symptoms arc analogous to those 
of other corrosive poisons: namely, violent burning pain in the mouth, throat, (esophagus, 
and stomach; difficulty of deglutition; sense of suffocation; nausea; violent, vomiting, 
(increased!jjy every thing taken into the stomach) of mucous, bilious, or sanguineous 
matters. The pain soon extends from the stomach over the whole abdomen, which becomes 
acutely sensible to the slightest impression; violent purging, often of blood; inexpressible 
anxiety; flushed countenance; restlessness; pulse quick, small, and contracted; cold 
sweats; burning thirsts ; short and laborious respiration ; urine frequently suppressed; 
and, lastly, various indications of a disordered condition of the nervous system, such as 
tendency stupor, or even actual coma; convulsive movements of the muscle of the face 
and extremities: sometimes diminished sensibility of one of the limbs, or of the whole 
body; or even paraplegia. Occasionally death appears to result from the powerful effect 
produced on the nervous system, or from exhaustion, or from mortification of the bowels. 

Dr. Christison points out the following characters as serving to distinguish poisoning 
by pcrchloride of mercury from that by arsenious acid :— 

]. Tlio symptoms begin much sooner. 

2. Tlie taste is much more unequivocal and strong. 

3. The acridity and irritation in the gullet is much greater. 

* 4. The countenance is flushed, and even swollen; whereas, in poisoning by arsenic, it is usually 

contracted and ghastly. 

5. Blood is more frequently discharged by vomiting and purging. 

0. Irritation of the urinary passages is more frequent. 

7. Nervous atfecliofig.nre more apt to come on (luring the first inflammatory stage. 

8 . The effects are mdre curable than those of arsenic. 

9. Deviations in the symptoms are more rare. 

To these 1 may add, that the whitened condition of the epithelium of the mouth 
distinguishes corrosive sublimate poisoning from poisoning by arsenious acid. 

Second variety: Gastro-enteritis , accompanied Otth or followed by mercurial erethysm .— 
I here use the term erethysm in the sense in which it is employed by Dr. Christison,— 
namely, to indicate all the secondary effects of merqury. In this variety, the symptoms 
first observed are thqs&peutiouoa for the last variety, but, they are followed sooner or 
later by those of inlkamtion of the salivary glands, and of the month and its neigh¬ 
bouring parts; profiqBmvation, ulceration of the mouth, great fetor of the breath, and 
other symptoms of this Mid, already described. 

Corrbsive Sublimate eater. —Pouquevillc 1 mentions o&jf common report, that in 1800 
there lived at Constantinople a m#t called “ Suleyup<feyen, w or “Suleyman the eater of 
corrosive sublimate” He was 180 years old, and had taken sublimate for 30 years. In 
1797 his-dailyjjose exceed j£drachm! Thornton 3 , Hobhouse 3 , and Byron 4 refer to 

Y J W, . ,t . . 

Voyage en MAree h Constantinople, vel. ii. p. 120, Paris, 1805. 

2 j 0,-usrtil State of. Turkey, p. 295, Bond. 1807. 

3 Journey through Albania, &c. p. 945, 1813. 

1 Works, p. 70a, 1837, 8vo. edition. 
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Pouqueville’s statement, but no writer that I have met with professes to have seen this 
extraordinary poisfn eater. The story is, doubtless, entirely fabulous, or, if founded on any 
fact, lias been greatly exaggerated. Although use may lessen the effect of agents whoso 
active force is dynamical (see ante, p. 88), there is no evidence that by habit the affinity of 
the metallic salts for the organic constituents of the body is lessened. I have no hesitation, 
therefore, in refusing eredenee to Pou^ueville’s story. 

Uses. — Internally, it has been employed as a sialogogue, alterative, and 
' diaphoretic. 

The celebrated Baron Yan Swicten 1 may be regarded as the principal 
introducer of corrosive sublimate into practice as a remedy for venereal 
diseases. 11 He seems to have been led to its employment from a suspicion 
that salivation was not requisite for curing this class of diseases; and hence 
he was desirous of obtaining some mercurial “that could he diluted at will, 
and so tried in a very small dose.” Now corrosive sublimate possessed these' 
properties, and hence he commenced his experiments with it, and meeting with 
great success, recommended it^to Maximilian Locher, #liose results 1 have 
already stated. 3 The balance of evidence is decidedly favourable to the 
employment of this medicine as an internal remedy for venereal diseases. By 
its partizans it has been asserted to be a safe and efficacious mercurial, to 
remove venereal symptoms in a very short space of time, and without causing 
salivation, merely by exciting diaphoresis. Its opponents 4 state, on the other 
hand, that other mercurials are quite as effectual and speedy; that the cure 
by corrosive sublimate is not permarient; and lastly, that its corrosive and 
irritant properties render its employment objectionable. One of the latest 
advocates for its use is Dzondi, 5 of Halle, who states that the best mode of 
using it is in the form of pills made with crumb of bread ; and he 
gives the following formula for their preparation: — Jt Ilydr. Sublim. 
Corros. gr. xij., splve in Aq. Distill, q. s., addc Micse Panis Albi, Saechari 
Albi, aa. q. s. ut ft. pilulse numcro ccxl. Of these pills (each of which con¬ 
tains one-twentieth of a grain of corrosive sublimate), four are to he administered 
daily, and increased until thirty (containing one grain and a half) are taken 
at a dose. The best time of exhibiting them is after dinner. In irritable 
subjects and painful affections, a few drops of the tincture of opium may be 
taken with each dose. During the time the patient is under their influence, 
he should adopt a sudorific regimen (as is also recommended by Yan Swieten), 
and lake decoction of sarsaparilla. 

In acute diseases few' have ventured to employ perchloride of mercury: 
however, Sclwartz gave it in hepatitis after the fever and pain had subsided, 
Sauter employed it in an epidemic scarlet fever, and Berends 6 administered it 
in asthenic malignant fevers. I have already noticed (p. 826) Mr. Lempriere's 
proposal to use it in fever as a sialogogue. 

In various chronic diseases it has been given as aa alterative and dia¬ 
phoretic with occasional success. Thus in rheumatism, diseases of the bones, 

* Op. eti. ,s t „ 

2 See also several papers oa the use of perchloride in syphilis, in the Medical Observations and 
Inquiries, vols. i. and ii. ■ 

* For further historical details respecting its use, vide Pearson** Observations o>K,(/ie Effects of 

various Articles of the Mat. Med. p. 99 «t. seq. ,, ’ ' 

4 Vide Pearson, op. oil. 

* Neue zmerldss. Ileilart. d. Lusts, in alien ihren Formen, titc. 1826, in Richter, Ausf, Ann. 

Bd. v. S. 596. * 

6 Richter, Ausfiir. Arzneim. v. 681. 
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periodical pains, skin diseases, scrofulous affections, disorders of the nervous 
system, &c. In such it should be associated with diaphoreticl (as antimony, 
sarsaparilla, &c.), warm clothing, &c. Not unfrequently opiates shWa be 
combined with it. * 

Corrosive sublimate is a valuable sorbefacient in old dropsical complaints, 
as those arising from diseased heart, liver, or Jungs. From fess. to fjj. of the 
liquor hydrargyri bichloridi may be taken every six hours for many days or 
even weeks without affecting the mouth. Under its use I have repeatedly 
seen dropsical symptoms disappear. •* 

As an external remedy, it has been employed as a caustic in substance 
(either alone or combined with arsenic) to cancerous ulcers, to parts bitten by 
rabid animals, to chancres, &c.: used in this way, however, it is mostly 
«bjoct.ionable. In onychia maligna it is used with great advantage, mixed 
with an equal weight of sulphate of zinc, and sprinkled thickly upon the 
surface of the ulcer, which is then to be covered with a pledget of lint 
saturated with tincture of myrrh. 1 A soluliob has been employed for various 
purposes: thus by Baume, as already mentioned (see ante, p. 823),” for 
pediluvia, to produce salivation; as a lotion in chronic skin disease (as lepra, 
psoriasis, scabies, rosacea, &c.); as a wash to ulcers, particularly those of a 
venereal nature j as an injection in discharges from the urinary organs; as a 
eollyrium in chronic diseases of the eye, especially those of a venereal .nature; 
and as a gargle in ulcers of the, tonsils. In obstinate gleet, where the con¬ 
stitution is not very irritable, an injection of a solution of corrosive sublimate 
frequently proves most effective. A solution is sometimes used as a preventive 
for the venereal disease. 

I am informed that a most effective remedy for the contagious porrigo which 
spreads amongst children in schools, is an ointment composed of from gr. ss. 
to gr. ij. of corrosive sublimate to an ounce of lard. 

Administration. —It may be used internally in substance or solution. 
The dose of it in substance is from one-sixteenth to one-eighth of a grain. 
Some advise it to be given to the extent of one-fourth of a grain, but in this 
dose it is very apt to gripe and purge. Dzondfs formula, already given, may 
be employed when we wish to administer it in substance. 

In solution, it may be exhibited dissolved in water (see liquor hydraryyri 
bichloridi) alcohol, or ether. 

For external use, a watery solution may be employed, containing from half 
a grain to two or three grains, dissolved in one quncc of water. 

As an injection in gonorrhoea, from gr. a to -j- may be dissolved in an ounce 
of water. 

Antidotes. —Several substances which decompose corrosive sublimate have 
been employed as antidotes. The most important of these are albuminous 
substances, the hydrated sulphuret of iron, and a mixture of iron filings and 
zinc. „ 

When corrosive subl i mate iajlaixed with all^amn, a compound is formed 
whose chemical action on the* tissues is slight as compared with that of 
perchloride of marcury. Hence the whites and yolks of eggs, milk, and a mixture 
of wheat-floiir, oatmeal (or barley meal), and waler, are used as antidotes. 

Baron Thenard, the celebrated chemist, inadvertently swallowed a concentrated 


1 United States Dispensatory. 
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solution of corrosive sublimate, but by the immediate Use of whites of eggs 
sufljpfed no malferial harm. Peschier states that one egg is required for every 
four grans of the poison. : 

Albumen retards, but does not prevent, the absorption of the poison, and 
consequently does not preclude Jfhe production of the constitutional effects of 
corrosive sublimate. 

The use of hydrated sulphured of iron as an antidote for corrosive sublimate 
has been already noticed (see ante, p. 773). 

A'mixture of two parts of finely-divided iron (iron filings) and one of zinc 
has been recommended by Bourchardat, with the view of reducing corrosive 
sublimate to the metallic state. * 

Meconic acid and the soluble meconates, though by some supposed to be 
antidotes, have been shown by Mr. Allchin 1 not to be so in reality. That 
opium is a valuable agent in poisoning by tiffs mercurial salt cannot be doubted; 
but its efficacy, though perilous in part chemical, is chiefly dynamical. Its 
resinous and colouring matter, as w r ell as, perhaps, to a certain extent, its 
meconic acid, forms with corrosive sublimate difficultly-soluble compounds. 
But its jiarcotic influence, by deadening the sensibility of living parts to the 
action of irritants, is the chief source of the utility of opium in poisoning by 
corrosive sublimate. 

XIQIKJR IIYDRARGYRI BICniORlDI, L. ; Solution of Bichloride of 
Mercury. (Take of Bichloride of Mercury; Ilydrocklorate of Ammonia, 
each, grs. x.; Distilled Water, Oj. Dissolve the bichloride of mercury and 
hydrochlorate of ammonia together in water.)—Hydrochloratc of ammonia is 
used to increase the solvent power of the water. Each fluidounce contains 
half a grain of corrosive sublimate. The dose of this solution is from half a 
fluidrachm to two or three fluidraclims, taken in some bland liquid, as linseed 
tea. 

170. HYDRARGYRI AMIDO-CHLORIDUM.—AMIDO- 
CHLORIDE OF MERCURY. 

Formula Hg = ,Cl J N,H 2 =HgCl,lIgAd. Equivalent Weight 2515. 

History. —This compound w-as discovered by Raymond Lully in the 
thirteenth century. Lemcry pointed out two modes of procuring it, and Irene?* 
it is sometimes termed Leiherfs white precipitate, to distinguish it from 
precipitated calomel, also called on the continent “ white precipitate.” It 
has had various otherappellatione,as cosmetic mercury ( mercuriusposmcticm), 
white precipitated mercury (hydrargyrum prw.cipitatum album) ; and 
according to the view taken of its composition, it has been called muriate of 
ammonia and mercury, ammoniated mbmuriafo of mercury (hydraryyri 
submurias ammoniatymjf^mmoniated mercury,' ammoniacal orychloruret 
of mercury, and ammoniauthloride of mWcury {hydraryyri ammonia- 
chloridum ) It is popularly called white precipitate, *or white oxide of 
mercury. “"V 

Preparation. —All the British Colleges give formula; for the preparation 
of this salt. 


1 Pharmaceutical Journal , vol. viii. p. 264, 1848. 
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The Imdon College orders of Bichloride of Mercury, Jvj.; Distilled Wator, Ovj.; 
Solution of Ammonia, ftviij. Dissolve the Bichloride of Mercury, wittlthe application 
of heat, iii the water. To this, when it is cold, add the Solution of Ammonia, freijuenly 
stirring. Wash the powder thrown down until it is free from taste; lastly, dry it. 

The Edinburgh College directs of Corrosive Sublimate, Jvj.; Distilled Water, Ovj.; 
Aqua Ammonias, fjviiji Dissolve the Corrosive Sublinjate with the aid of heat in the 
Distilled Water; and when the solution is cold add the Aqua Ammonia;; stir the whole 
well; collect the powder on a calico filler, and wash it thoroughly with cold water. 

The Dublin College gives the following directions for its preparation :—Add to the 
liquor poured off from precipitated Calomel as much water of Caustic Ammonia as mrjy 
he sufficient completely to throw down the metallic salt; which is to be washed with cold 
water and dried on bibulous paper. 

By the addition of ammonia to a solution of perchlorido of mercury, a 
white precipitate of the amido-ehloride of mercury is formed, while there 
remains in solution half the chlorine of the perchloride combined with hy¬ 
drogen and ammonia, as sal ammoniac. 2HgCl+2NII 3 =IIgCl,HgAd+ 
NI1 3 ,HC1. 

The process of the Dublin College is apparently, though not in reality, 
different from that of the London and Edinburgh Colleges for the prepara¬ 
tion of white precipitate. The nitrate of mercury used for the prejjaring 
of precipitated calomel (see ante, p. 849) usually contains nitrate of the '* 
oxide, as well as nitrate of the suboxide. When, therefore, by the addition 
of a solution of common salt, calomel is precipitated, some corrosive Subli¬ 
mate is left in solution; and this yields amido-ehloride of mercury on the 
addition of caustic ainmonia. 

Properties.' —Amido-ehloride of mercury occurs in commerce in masses 
or in powder. It is white, inodorous, iias a taste at first earthy, afterwards 
metallic. It is decomposed and dissipated by heat, giving out ammonia, 
nitrogen, calomel, and water. It is insoluble in alcohol. By boiling in 
water we obtain a solution of hydrochlorate of ammonia, and a heavy yellow 
powder (IIgCl,2Hg(),IlgAd), which is insoluble in water. It is soluble in 
sulphuric, nitric, and hydrochloric acids. 

Characteristics. —When heated with caustic potash, it gives out ammonia, 
and forms a yellow powder {white precipitated mercury and peroxide of 
mercury, Kane). The solution contains chloride of potassium, and with 
nitrate of silver yields a white precipitate (AgCl), insoluble in nitric acid, but 
soluble in ammonia. Caustic ammonia does not alter white precipitate. By 
this it may, therefore, be distinguished from calomel, which yields a grey 
powder on the addition of ammonia. Protochloritfe of tin decomposes white 
precipitated mercury, and separates metallic mercury. To these characters 
must be added the effect of heat, water, and acids, as above-mentioned. 

Composition. —Amido-ehloride of mercury has the following composition:— 


At. Bg.Wt. PerCt. Kane. 1 Siegel. 

Mercury. 2 .. 200#.. 79*522 .. 78-60 .. 78-85 

Chlorine. I .. 35'5.. 14:115 .. 13-85 .. 13-86 

Nitrogen . 1 .. 14 .. ip66 g-gi 

Hydrogen. 2.. 2 .. #795 .. 1 637 " 6 ®’ 

Amido-Chlorideof Mercury* 1 .. 251-5.. 99'998 .. 08-82 .. 99-06 

HO U’58 

i ■ - 

9940 


Or 


At. Bg.Wt. PerCt. 


, JCsury “ J 1 " 195*5.. 53*876 

^“ry. 0f }^-_^ 

Amido-Clilor. 1 , 
of Mercury. 1 1 


VOL. I. 


1 Trane, oj^the Royal Irish Academy, vii. 423. 

3 K 
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According to Hennel 1 * and Mitscherlich 3 its composition is 2IIgCl,NH 3 , 
HQl. Mr. Phillips 3 regards it as a compound of HgCl,HgO,NII 3 . 

Purity. —'J'his compound is largely adulterated with sulphate of lime. I 
have one sample containing one-third of its weight of this substance. Car¬ 
bonate of lime and of lead aye sometimes employed to mix with it. Pure 
white precipitate, thrown on a red-hot shovel, is dissipated without any 
residuum; whereas the above impurities remain. The carbonates are re¬ 
cognized by their effervescence on the addition of hydrochloric acid. 
Sulphate of lime may be detected by boiling the suspected substance in 
distilled water, and applying the tests for sulphates and calcareous salts, as 
before directed. & 

Totally evaporated by beat. When digested with acetic acid, iodide of potassium 
throws down nothing either yellow or blue. The powder rubbed with lime-water ddes 
uot become black. It is totally dissolved with hydrochloric acid without effervescence.. 
When heated with solution of potash it becomes yellow, and emits ammonia.— TA. Loud. 

<*• 

The iodide of potassium is employed to detect lead or starch in the acetic 
solution. If lime-water occasion a black precipitate, it indicates the presence 
of a protosalt of mercury. 

Physiological Effects. —Its action on the body is very imperfectly 
known, no recent, experiments having been, made with it. It is usually 
considered to he highly poisonous, and somewhat similar in its operation to 
perchloride of mercury. Palinarius and Naboth 4 have reported fatal cases of 
its pse. 5 

Uses.— It is employed as an external agent only ; commonly in the form 
of an ointment. It is an efficacious application in various skin diseases—as 
porrigo, impetigo, herpes, and even scabies; also in ophthalmia tarsi. Among 
the lower classes it is commonly used to destroy pediculi. 

Antidote.' —See corrosive sublimate, p. 863. 

VNGOENTIJM IIYDRAKGYRI AMMONIO-CHLORIDl, L.; Urn,upturn Prec- 
cipitati albi , E.; Unyuentum llydraryyri Submuriatis Ammonia ti, D.; 
Ointment of While Precipitate . (White Precipitate, 5j. ; Lard, Biss. 
Mix.)—Stimulant, alterative, and detergent. Used in various skin diseases 
as above mentioned. 


171. HYDRARGYRf 10 DID A.-IODIDES OP MERCURY. 

Three cpjp|jpui|cls of mcrcifry and iodine are known. They are as follows: 

Subioduft of Mercury (jirmiodide) ... llg'-I 

;;jplodtffe ( testptiodidi -) .■ HgP 3 

firm? file (i Uniodide ).^. ] Jgl 

Of these the first and tla^fk<d are used in medicine. 


1 Quarterly Journal of Science, xviii. 21)7. 

s Ann. d/iirn. xxxv. 428. 

3 Translation of the London Pharmacopwia. 

4 Wibim:r, Wide. d. Ann. iii. 64. 

5 Vide also Giuelia, J/ip. Medicam fa. 166. 
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1. Hydrargyri Subiodidum.—Subiodide of Mercury. 

Formula IIg ! l. Equivalent Weight 326. 

History. —This compound is commonly called protiodide of mercury 
{hydrargyri iodidum), or simply iodide of mercury {hydrargyri iodidvty). 
It may be distinguished also as green subiodide of mercury (hydrargyri 
subiodidum eiride.) 

Peep a ration. —Tlieie are several methods of preparing it. 

.The London College orders of Mercury, $j.; Iodine, ; Alcohol, at natch as mag he 
s/tjlieienl. Hub the Mercury and Iodine together, adding the alcohol gradually, until 
globules are no longer visible. Dry the powder immediately, with a gentle heat, without 

the access of light, and keep in a 'wcll-stop}>cred vessel. 

• 

In this process the mercury and iodine enter into combination. The alco¬ 
hol facilitates the union by dissolving a portion of iodine and forming with 
the remainder a pasty mass. Some red or periodide is usually first formed, 
and is afterwards transformed into the green or subiodide by uniting with 
mercury. 

This process succeeds well when small quantities of iodide, are to be pre¬ 
pared; but it is scarcely applicable to the preparation of large quantities, 
owing to the great heat which is evolved, by which iodine is volatilized, and 
some red or periodide formed. Soubeiran 1 says that the mass sometimes 
inflames, and escapes from the mortar with a kind of explosion. To avoid 
these inconveniences small quantities only (seven or eight ounces, for example) 
should be prepared at one time, and the quantity of alcohol should be aug¬ 
mented. 

Another mode of preparing if is by the addition of solution of iodide of 
potassium to a solution of the suboxide of mercury, acidified with a very 
small quantity of nitric acid, as long as a greenish precipitate is produced. 
There are, however, some difficulties in this mode of proceeding. A sub- 
nitrate of mercury is apt to be precipitated with the subiodide, and if, to 
avoid this, we use excess of nitric acid, this decomposes the iodide of potas¬ 
sium and sets iodine free, which combines with the subiodide to form the red 
or periodide. If the solution of protonitrate he added to that of the iodide 
of potassium, metallic mercury and red or perifldidc are apt to be formed : 
the latter is at first dissolved, but is afterwards deposited with the subiodide. 

Properties. —It is a dingy green powder, whose sp. gr. is 7*75. It is 
insoluble in water, alcohol, or an aqueous solution of chloride of sodium; 
but is soluble in ether, and slightly so in an aqueous solution of iodide of 
potassium. When heated,, quickly, it fumes, and^sublimes in red crystals, 
which become yellow by cooling. Solar light decomposes it, and changes its 
colour. Heated with potash, it yields iochife of potassium and reguline 
mercury. • 

When recently prepared it is yellowish, and when heat, is cautiously applied it sublimes 
in red crystals, which afterwards become yellow, and then by access of light they blacken. 
It is not soluble in chloride of sodium.— Ph. Land. • 


1 Nouveau Traite dt I’harmacic, t. ii- p. 5J3, 2ndc isd. 
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Composition. —It consists of 

( Atom. Eq.Wt. Par Cent. 

Mercuiy.. 2 .. 200 . 81'35 

Iodine .. 1 . 126 . 88'85 

Iodide of Mercury 4 . 1 . 826 ......... lOO’OO 

Physiological Effects. —It is a powerful irritant poison. A scruple 
killed a rabbit within twenty-four hours, and a drachm destroyed a pointer 
d(5g in five days. 1 

In small but repeated doses, it appears to exercise a specific influence over 
the lymphatic and glandular system. Two grains taken daily caused saliva¬ 
tion in two instances. 2 

Uses. —It has been used in syphilis and scrofula, especially when they 
occur in the same individual. Lugol 3 4 5 employed an ointment of it in those 
forms of external scrofulous disease which resemble syphilis. Ricord 4 gave 
it internally with good effect m .syphilis infantum. Biett 5 has successfully 
employed it in syphilitic ulceration and venereal eruptions. 

Administration. —The dose of it for adults is from one grain gradually 
increased to three or four, Ricord gave from one-sixth to onc-half of a grain 
to children of six months old. Biett employed it internally, and also exter¬ 
nally, .in the form of ointment, to the extent of twelve or fourteen grains 
daily, by way of friction. 

1. PILULjE HYDRARGYRI IODIDI, L.; Pills of Iodide of Mercury. 
(Iodide of Mercury, 5j .; Confection of Dog-rose, 5iij.; Ginger, powdered, 5j- 
M.)—Five grains of these pills contain one grain of iodide. The dose, there¬ 
fore, will be from five grains to a scruple. 

2. UNGUEmM HYDRARGYRI IODIDI, L.; Ointment of Iodide of Mer¬ 
cury. (Iodide of Mercury, 3j .; White Wax, Jij.; Lard, 3yj. M.)—This 
is used as a dressing for scrofulous ulcers, or for syphilitic ulcers in scrofu¬ 
lous subjects. It is also employed in tubercular skin diseases,—as lupus, 
rosacea, and sycosis. 6 


2. Hydrargyri Periodidum.—Periodide of Mercury. 

Formula HgL Equivalent Weight 226. 

History. —This compound is usually termed liniodide of mercury 
(hydrargyri biniodidum). It is also called the deutiodide of mercury. 

Natural History. —It is'found native in Mexico, in the form of reddish 
brown particles. 

Preparation. —Both the London and Edinburgh Colleges give directions 
for the preparation of tltos compound. 

The London College orders fffS&Jereury, |j.; Iodine, $x.; Alcohol as much as may be 
sufficient; rub the mercury and iodine together, adding the alcohol gradually, until the 

1 Cogswell, Essay on Iodine and fa Compounds, p. 160. c 

2 Biett, Laneette Franfaise, Juin 1881. 

s Essays on the Effects of Iodine in Scrofulous Disorders, by Dr. O’Shaughnessy, p. 170. 

4 Laneette Franfaise, 1885, No. 65. • 

5 O’Shaughnessy’s Trans, of LmoVs Essays, p. 201. 

11 Kayer, Treat, on Skin Diseases. 
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globules are no longer visible. Dry the powder immediately, with a gentle heat, without 
the access of light, and keep in a well-stoppered vessel. * 

The Edinburgh College dlreets of Mercury, Jij.; Iodine, Jijss.; Concentrated Solution 
of Muriate of Soda, a Gallon. Triturate the Mercury and Iodine together, adding occa¬ 
sionally a little rectified spirit till a uniform red powder be obtained. Reduce the product 
to fine powder, and dissolve it in the solution of mhriate of soda with the aid of brisk 
ebullition. Filter, if neecssary, through calico, keeping the funnel hot; wash and dry 
the crystals which form on cooling. 

In these processes the iodine and mercury combine to form the per-, or 
biniodide. The alcohol facilitates the combination by dissolving part of the 
iodine, and forming a pasty mass with the remainder. 

The solution of common salt employed by the Edinburgh College serves to 
separate the per- or biniodide from any subiodide (which is insoluble in that 
liquid), as* well as to obtain the biniodide in a crystalline form. 

Considerable inconvenience is experienced in obtaining large quantities of 
the periodide by the above process, on account of the great heat evolved 
mercury and iodine are rubbed together. 

Per- or biniodide of mercury may be readily obtained by mixing solutions 
of perchloride of mercury and iodide of potassium. One equivalent or 135 5 
grains of corrosive sublimate are required to decompose one equivalent or „ 
105 parts of iodide of potassium. HgCl+KI=lIgl-f KC1. “ 

In order to'obtain a fine-coloured per- or biniodide, and to ensure the 
absence of perchloride of mercury in the product, a slight excess of iodide of 
potassium should be employed. This, indeed, holds a little biniodide of mer¬ 
cury in solution, but the quantity is inconsiderable. A large excess of iodide 
of potassium combines with the biniodide, and forms therewith a soluble 
double salt (HgI,KI). If the perchloride of mercury be slightly in excess, a 
pale-red precipitate (composed of biniodide of mercury with* a little per¬ 
chloride) is obtained. A great excess of perchloride of mercury keeps the 
periodide in solution. 

Properties. —Periodide of mercury is a dimorphous substance; its colour 
and crystalline form varying with its temperature. 

a. Red Periodide of Mercury .—At ordinary temperatures, and as usually 
met with, periodide of mercury is a scarlet red powder, whose sp. gr. is from 
6-2 to 6-32. It is insoluble in water, but soluble in alcohol, some acids, 
alkalies, and solutions of iodide of potassium, chloride of sodium, and of 
many of the mercurial salts. "When dissolved to saturation in a hot solution 
of either iodide of potassium or iodide of zinc, il is deposited on cooling 
in the form of square octohedrons. When heated, the red periodide becomes 
bright yellow, and then fuses, forming a deep’ruby-red or amber-coloured 
liquid, which by cooling congeals into a yellow crystalline mass ( var. 0). 
This, by further cooling, or by mechanical disturbance, or by partial disinte¬ 
gration, suddenly assumes a scarlet colour: the changes commencing in the 
latter case at the point ruptured. 1 If the heat,be raised sufficiently, the 
fused periodide is volatilized, and sublimes in the form of yellow right rhom¬ 
bic prisms (var. 0); Ibut if the temperature be very slowly raised, and the 
sublimation be carefully conducted, red crystals, having the form of square 
octohedrons, are obtained. 


Warington, Memotfs of the Chemical Society, vol. i. p. 85, 1843. 
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INORGANIC BODIES. —Periodide op Mercury. 

A Yellow Periodide of Mercury .—This is obtained by heating the red 
periodyle; by’fusing and partially cooling the red periodide; by subliming 
the red periodide; and also by precipitation from a solution of a persalt of 
mercury by iodide of potassium: in the latter case the yellow crystalline 
grains soon dissolve, and at the same time crystals of the red periodide make 
their appearance. The citron yellow crystals of periodide belong to the right 
prismatic system: they are not permanent, but readily pass into the red state. 

/Jhar act eristics .—Heated with carbonate of potash in a tube, it yields 
metallic mercury, which is volatilized : the residue is iodide of potassium, 
recognizable by the tests before described (see ante, p. 496). Prom the 
subiodide of mercury it is distinguished by its colour aud its solubility in a 
solution of chloride of sodium. The effects of heat on it, and its solubility in 
iodide of potassium, arc other characters which serve to recognise it. ' 

Composition.— Its composition is as follows:— 

Atoms. 1 Eij. IJ't. Pm- Cnd. Pots. 

Mercury. 1 . 100 . 44'25 Vapour of Mercury . 1 

Mine . 1 . 120 . 55 75 Vapour of Iodine. 1 

Biniodide of Mercury 1 . 226 . lOO'OO Vapour of Iodide of Mercury . 1 

_ 9 

hugiTY.— l hc presence of persulphuret of mercury in it may be recognised 
by fusion with caustic potash in a glass tube, by winch a mixture of sulphuret 
and iodide ot potassium is obtained : the existence of sulphur may be proved 
by the evolution of hydrosulplmric acid on the addition of a mineral acid. 

By heat, cautiously applied, it is sublimed in scales, which soon become yellow, and 
afterwards, when they are cold, red. It is partially soluble in boiling rectified spirit, 
which affords crystals as it cools. Tt is alternately dissolved and precipitated by iodide 
of potassium ami bichloride of mercury. It is totally solnblo in chloride of sodium.— 
Ph. lo(id. 

“Entirely vaporizable: soluble entirely in 40 parts of a concentrated solution of 
muriate of soda at 212°, and again deposited in fine red crystals on cooling.”— Ph. Ed. 

Physiological Effects, a. On Animals. —A scruple killed $ rabbit in 
twenty-four hours: the stomach was found pretematurally reddened. Ten 
grains, dissolved in a solution of iodide of potassium, and given to a dog, 
caused vomiting, pain, tenesmus, and depression: in four or five days the 
animal was well. 1 Maillet 2 has also made some experiments with it.-s 

/3. On Man .—It is a powerful irritant and caustic. It is nearly as power¬ 
ful as the perchloride of'mercury ; indeed, Rayer 3 considers it more active 
than the latter. Applied to ulcers, in the form of ointment, I have known 
it cause excruciating pain. « Left in contact with the skin for a while, it 
induces, says Rayer, a most intense erysipelatous inflammation. It requires 
to be administered internally with great caution. Like other mercurial com¬ 
pounds, its repeated use causes salivation. 

li ses.— It has bcennijidoved in the same cases (i. e. syphilis and scrofula) 
as the subiodide of mercury^ftian which it is much more energetic. Breschet 4 
applied it, in the form of ointment, with great success hi a ease of obstinate 


1 Cogswell,’ Essay on Iodine , p. 164. 

* Johth. de (Mm. Med. iii. 543, 2de s5rie;.s'; 

3 Treatise on Skin Diseases, by Dr. Willis, p. 79. 

4 O’Shaughnessy’s Transl. of Lnyot’s Essays, p. 204. 














Solution of Jodo-Arsenite or Mercury. ( 87] 

ulceration (thought to have been carcinomatous) of the angle of the eye. In 
the form of i dilute and thin ointment (composed of periodic of irjercury, 
gr. ij.; cerate, 9ij.; and almond oil, 9j.) it has been used ini opacity of the 
cornea. 1 In obstinate ophthalmia tarsi, with thickening of the meibomian 
glands, it has also been successfully employed. 

Administration. —It should be given in doses of one-sixteeuth of a grain, 
gradually increased to one-fourth of a grain. It may be exhibited in' the 
form of pills, or dissolved in alcohol or ether. 

1. INGUEMUM HYDIURGYRI BMORIDI, L.; Ointment of Bin iodide 
o f Mercury. (Biniodide of Mercury, §j.; White Wax, jij. ; Lard, Jvj. M.) 
Used in the before-mentioned cases. Lor ordinary purposes it will require to 
be considerably diluted. 

2. LIQUOR HYDRARGYRI IODO-ARSEYITIS; Solution of the Iodo-Anmite 
of Mercury ; Liquor Hydriodatix Arnenici et Hydraryyri; Do novan’t t 
Solution. This solution was introduced into medical use in November lsi59, 
by Mr. Donovan, 2 who gave the following directions for its preparation:— 

“Triturate 0'08 grains of finely levigated metallic arsenic, 153S grains of mercury, and 
50 grains of iodine, with one^ruehni measure of alcohol, unt il the mass lias become dry, 
mid from being deep brown has become pale red. Four on eight ounces of distilled,j 1 : • I.,?*" 
and after trituration for a few moments, transfer the whole to a Mask; add halfwx drachm 
of hydriodic acid, prepared by the acidification ol' two grains of iodine, and boil for a 
few minutes. When the solution is cold, if there be any deficiency of the original eight 
ounces make it up exactly to that measure with distilled water, f inally, filter.” 

When the, arseuicum, mercury, and iodine, are triturated together with the 
alcohol, the iodine combines with the metals. The quantity of iodine is about 
sufficient to convert the arseuicum into the teriodide. As! 3 , and the mercury 
into the periodidc, Hgt. We may therefore regard this solution as essen¬ 
tially consisting of these two iodides in solution or combination. Mr. Dono¬ 
van considers that, by solution in water, these two become converted into 
hydriodates; but there is no evidence of this. 

EacK;fluidrachm of this solution contains a quantity of teriodide of arsenic 
equivalent to one-cightli of a grain of arsenious acid ; and of per- or iodide of 
mercury, equivalent to a quarter of a grain of the peroxide of mercury. In 
addition, it also contains a. minute portion of hydriodic acid, which Mr. Do¬ 
novan estimates as equal to three-quarters of a grain of iodine. 

“ The colour of the solution is yellow, with a,pale tinge of green; ifs taste 
is slightly styptic. It canuot be properly conjoined with the tincture of 
opium, or with sulphate, muriate, or acetate of morphia; lor all these produce 
immediate and copious precipitates in it. lienee, if opiates are to be used 
during the exhibition of this arsenico-mercurial liquor, they must be taken at 
different periods of the day. Tincture of ginger produces no had effect. The 
following formula is proper :—R> Liq. Hydriodatis A/senici et Ilydrargyri, 5ij.; 
Aquae Distillate, ^niss.; Syrupi Zingiberis, Misce. Divide jfcaaiistus 
quatuor. Sumatjjr unus mane noctequo.” (Donovan.) Each 'W these 
draughts contains the equivalent of one-sixteenth of a grain of arsenions acid, 
and the equivalent of one-fourth of a grain.of the peroxide of mercury. 

1 Giiife amt Walther’s Jdnrn.j. Chir. lid. 13. 

5 Dublin Medical Journal, HI 1 iri. for November 18311; and Pharmaceutical Journ . vok i. 
p. 425, lf>12. 
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“ The. division into draughts is here necessary; first, to insure accuracy of the 
dose, so essentfel in the case of this active medicine ; and, next, to prevent 
injury to the ingredients by the use of a metallic spoon as a measure, the 
general way in which, unfortunately, the dose of a medicine is determined.” 
(Donovan.) " <• 

On repeating this process, Soubeiran 1 found that a portion of arsenic re¬ 
mained undissolved; he has, therefore, proposed the following simple substi¬ 
tute fpr Donovan’s formula:—Teriodide of arsenic, one pa rt; periodide 
(biniodide) of mercury, one part; water, 98 parts. To make f5viij. on this 
principle, take teriodide of arsenic, gr. xxxv.; periodide (biniodide) of mer¬ 
cury, gr. xxxv.; boiling distilled water, sviij. Triturate until dissolved, and 
then filter the solution; and, if necessary, add water to make exactly sviij. of 
solution. ' 

Soubeiran’s solution is somewhat stronger than Donovan’s. The following 
tajile. shews the comparative quantities of the active ingredients in the two 
solutions, reduced to Branch grammes:— 

Donovan. Soubeiran. 


Arsenic . 0158 grammes. 0165 grammes. 

Mercury. 0400 “• . 0'445 “ 

Iodine . 1318 “ 1. 1'489 


Soub'eiran’s solution contains exactly one-hundredth part of each of the 
iodides. 

Both Donovan’s and Soubeiran’s solutions contain the teriodide of arsenic 
and periodide of mercury, and, therefore, combine the effects of both of these 
salts. It sometimes occasions ptyalism. 

Donovan’s solution has been most successfully employed in obstinate skin 
diseases, such as lupus, lepra, psoriasis, pityriasis, and impetigo. It has 
proved very effective in chronic cutaneous affections of the scalp, and in 
venereal eruptions, and in some uterine diseases. 2 

The dose of it is from iqx. to Jss. (see supra). When diluted with an 
equal proportion of water, it has been employed as a wash in the same cases 
in which it has been administered internally. 


172. HYDRARGYRI NITRATES.—NITRATES OF 
MERCURY. 


Six solid compounds of nitric acid and the,oxides of mercury are known: 
three are nitrates of the suboxide, and three nitrates of the oxide. 


Nitrates of the Saboxide 
of Mercury . 

Nitrates of the Oxide of 
Mercury .. 


Bibasic Nitrate of the Suboxide of Mercury...... 

Sesquibasic Nitrate of the Suboxide (crystallized) 
Neutral Nitrate of the Suboxide (crystallized)... 

SexBasic Nitrate of the Oxide of Mercury . 

Tribasic fHfcsatc of the’ Oxide . 

Bibasic Nitrate of the Oxide (crystallized) . 


^Hg 2 0,NO*,HO 
8Hg ! 0,2N0 5 ,3H0 
Hg f O,N0 6 ,2HO 
6Hg0.N0 5 
8Hg0.N0 5 HO 
SHgO.NO^HO 


In addition, there are possibly other mercurial nitrates obtained in solution, 
but they have not hitherto be'en procured in the solid state. 


1 Journal de Pharmacist t. xxvii. p. 744, 18ft 1. 

8 See Dublin^ Medical Journal, vols. xviii. xxi. aud xxii. 
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Neutral Nitrate op the Suboxide of Mercury. 

Of these compounds, it will be necessary to notice two only—namely, the 
neutral nitrate of the suboxide, and the bibasic nitrate of the %xide. 


1. Hydrargyri Protonitras.—Neutral Nitrate of the Suboxide 

of Mercury. 

Formula HgO.NO*. Equivalent Weight 262. 

Natural History. —Glocker 1 mentions, on the authority of John, a doubtful mineral 
which he calls hydrargyronitrites, oom posed of suboxide of mercury and nitric acid. 

Preparation. —Neutral nitrate of the suboxidc of mercury is obtained by digesting 
excess of mercury in cold dilute nitric acid until short prismatic crystals (Hg*0,NO,2HO) 
.are formed. 

If these be left in the solution they arc gradually dissolved and replaced by large 
transparent prisms of the sesquibasic nitrate of the suboxide (3Hg 2 Q, 2Nt> 5 ,6HO). 

Properties. —The neutral nitrate is soluble without decomposition in a smal l quantity 
of water; but in much water its crystals arc decomposed into a yellow powddFtSSWJSc 1 
nitrate of suboxide of mercury, 2Hg 2 0,N0 s ,H0), and an acid liquor (solutio hydrargyri 
frigide, parata) which contains a soluble supemitrate. 

Purity. —Neutral nitrate of the suboxidc of mercury is distinguished from other 
nitrates in the following way :—H it be rubbed with excess of chloride of sodium, and 
water subsequently added, the wliole of the mercury is thrown down hi the form 
white precipitate of calomel, and no perchloridc of mercury (corrosive sublimate)'can be 
detected in the filtered liquid. But if any oxide (peroxide) had been present along with 
the suboxidc, some corrosive sublimate would be found in the filleredliquid ; and if any 
basic nitrate of the suboxide had been present a greenish powder (a mixture of calomel 
and suboxide of mercury) would be formed. 

Physiological Bppects. —The effects of protonitrate may ho considered as inter¬ 
mediate between those of calomel and corrosive sublimate. After its ingestion it probably 
becomes converted into calomel by the action of the alkaline chlorides contained in the 
alimentary canal. According to Mialhc, 2 if atmospheric oxygen and aa excess of alkaline 
chloride beprosent, a portion of corrosive sublimate is formed. 

Uses.— -Protonitrate of mercury is rarely used as a medicine. The facility with which 
it undergoes decomposition by contact with various organic substances is an objection to 
its internal employment. Its principal medicinal use is, in the form of solution, as a 
cathrcrefcic or mild caustic in venereal ulcerations and growths. It has also been used in 
porrigo and in diseases attended with pediculi (Itaycr). Biett 3 employed an ointment, com¬ 
posed of 2 parts of protonitrate and 50 parts of lard, in lepra and psoriasis. Dupuytren’s 
antiherpelic pommade consisted of two parts of the protonitrate, eight parts of lard, and 
one part of rose oil. As an internal remedy, the protonitrate may be administered in doses 
of from th to 4 th of a grain, in the form of pul made with extract of liquorice. 

In pharmacy the protonitrate serves for the preparation of hydrargyri nitrico-oxydum 
(see ante, p. 840), calomelas pracipitatum (sec ante, p. 849), sometimes for the production 
of hydrargyri subiodidum (see ante, p. 867), and also for the preparation of hydrargyri 
acetas (see p. 878). In chemistry its solution is used as a test. 

Liquor Hydrargyri Protonitratis ; Liquor Hydrargyri Nilrici, Ph. Boruss. 1847 ; 
Liquor Hydrargyri Nitrici Oxydulati. —Prepared by dissolving one ounce of the crystals 
of protonitrate of mercury in eight ounces of distilled water to which three and a half 
scruples of nitric add have been added; filter the solution, and if necessary add water, 
so that the sp. gr. of the liquor may be 1T00. Preserve it carefully in a stoppered 
vessel. The dose of this solution is three, drops. 


1 Genera et Species Ifainera/ium secundum Ordines Naturales Ligestorum Synopsis , 1847, p. 302. 

*’ Traite de l’Art de Formuler, p. 72, 1845. 

3 Bourchar&at, Nouveau h'omulaire Magistral, p. 321, 1845. 
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Solution of Sufkrnitbate of Mercury. 


2. Hydrargjyri Dipemitras.—Bibasic Nitrate of the Oxide of 

Mercury. 

Formula 2IIg0,l'f0 5 . Equivalent Weight 270. 

Preparation. —By boiling mercury in strong nitric acid, until the liquid, 
when diluted with water, ceases to yield a white precipitate (calomel) on the 
addition of a solution of common salt, we obtain a solution of the nitrate of 
the oxide of mercury ( solutio mercurii calide parata). By concentration, 
it acquires the density of 3*47. lit this state it has an acrid metallic taste, 
and colours the skin, when exposed to light, purplish-red. The solution 
probably contains neutral nitrate of the oxide of mercury, HgO,N0 5 . 
But by evaporation acid fumes escape, and there are formed crystals of the 
hii 'e ’nitrate, 8 IlgO, NO 5 ,2110. 

Properties. —If the crystallized bibasic nitrate be washed with cold water 
as Jong as the liquid runs off sour, a heavy yellow powder is obtained, which 
is the tri basic nitrate of the oxide of mercury, 311g0,N0 5 ,II0 : this, when 
boiled in water, yields a brick-red powder, which is the rexbauic nitrate of 
tlic'Hu idt: of mercury, (illg(),N0 5 . 

Purity. —The presence of nitrate of the suboxide of mercury in a solution 
of nitrate of the oxide of mercury, is known by the production of a white pre¬ 
cipitate (calomel) on the addition of a solution of common salt (see ante, p. 873). 

Physiological Effects. —This nitrate is more acrid and caustic than the 
protonitrate. Its effects are analogous to those of corrosive sublimate. 
Indeed, it. becomes converted, in tbe alimentary canal, into the latter salt by 
the action of thfi alkaline chlorides it there meets with. 

Uses. —Internally, it is now never employed. It was formerly given in 
doses of T \ r th of a grain. Externally, it is used in two forms,—as an acid 
solutiou, and as an ointment. 

1. LIQllOR HYDRARGYRI SIPERMTRAT1S; Solution of Supernitrate of 
Mercury ; Hit ran Hydraryyricun Acido Nitrico Solutus Liquid Arid 
Deulonitrale of Mercury ; Acid Nitrate of Mercury. (Take of Mercury, 
four parts by weight; Nitric Acid [sp. gr. T32I], eight parts by weight. 
Dissolve the mercury in the nitric acid, and evaporate the solution to nine 
parts.)—This solution is dense and very caustic. It contains 71 per cent, of 
pernitrate of mercury, and an excess of nitric acid. It is frequently employed 
in the Parisian hospitals as a caustic. Biett frequently employed it with 
success in lupus. It should be applied to tbe extent of a qrown-piece, by 
means of a brush, to the ulcers, tubercles, and scars which remain soft, or 
purple, and seem on the moint of breaking: lint moistened with the solutiou 
is then to be applied to tile cauterized surface. The parts immediately become 
white, a kind of erysipelatous iMammation is set up in the surrounding parts, 
and in a few days a yellow scab gradually falls off. *• 

This solution is also used for the cauterization of the ulcerated cervix uteri. 

"Wlfeu the inflammation is ihtense, the ulceration large, and the granulations 
red umlaut or unhealthy, it exercises a very prompt and beneficial influence, 
generally^cleansing and modifying the sore in one application. In vei f y slight 
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ulcerations, however, 1 think it is too powerful a remedy, and that the soli d 
nitrate of silver answers the purpose better.” 1 a 

It has been used by liecamier 2 as a caustic in cancerous diseases. He 
thinks it acts specifically, and modifies the vital actions of the surrounding* 
parte. The acute pain which its application causes is alleviated by a strong 
solution of opium. Oodanl 3 employed it in herpes exedens. It has likewise 
been used with success in a great variety of other cases,—as syphilitic and 
scrofulous ulcers, condyloma, obstinate lepra and psoriasis, porrigo favosa, &c. Sc. 

By the local use of this acid nitrate of mercury, the constitutional'‘effects 
of mercury have been produced. Breschet has seen salivation induced by one 
application of it to the ulcerated neck of the uterus. 4 In such cases it probably 
passes into the system in the form of corrosive sublimate, into which salt it is 
converted by the alkaline chlorides contained in the secretions of the part to 
which it- is applied. To prevent absorption, Miallie recommends that the 
cauterized part should be washed immediately after the 
caustic. 


application of the 

1 A <% xrtxtr.jsf 


2. UNGUENTUM IIYRRARGYRI MTRATIS; Ointment of Nitrate of 
Mercury ; Yellow or Citrine Ointment (Unyuentnm Citrinnm); Mer¬ 
curial Balsam (Ba/samum Mercnriale ).—It- is an imit,.t : on of the yohhjy 
eye-ointment. All the British Colleges give directions for its prepuf.fr'iSSi. 

The London College orders of Mercury, gj.; Nitric Acid, fjxl; Lard, Jvj.; Olive Oil, 
f§iv. First dissolve I lie Mercury in the Acid ; then mix the solution while hot with the 
Lard and Oil melted together. 

The Krtiuburgh College directs of Pure Nitric Acid, sp. gr. PASO to P390, fijixss.; 
Mercury, Jiv.; Axunge, Jxv.; Olive Oil, fjsxxviiiss. Dissolve the mercury in the acid 
with the aid of a gentle heat. Melt the axunge in the oil with flic aid of a moderate 
heat in a vessel capable of holding six times the quantity ; and while the mixture is hot, 
add the solution of mercury, also hot, and mix them thoroughly. If the mixture do not 
troth up, increase the heat a .little till this takes place. Keep this ointment in earthenware 
vessels, or in glass-vessels, secluded from the light. 5 * 

The DuMiu College orders of Purified Mercury, by weight, 5,j-> Nitric Acid, j^xiss.; 
Olive Oil, Oj. [wine merrsnre ]; Prepared Hog’s Lard, ^iv. Dissolve the mercury in the 
acid; then, having melted the oil and lard together, mix them and make an ointment in 
the saaio manner as the ointment of nitric acid. 

By the action of concentrated nitric acid on mercury, nitrate of the oxide 
of mercury is produced. 3Ilg+ lN() 5 =.‘3(I Ig0, N0 5 ) +N0 2 . The London, 
and especially the Edinburgh College, use excess of nitric acid. When the 
solution is mixed with the lard and olive oil, a portion of elnidine 0 is produced, 
as well as a red viscid oil. Soubeiran 7 says that carbonic acid and 
binoxide of nitrogen gases are evolved, ImWMr. Selmcht 8 could not delect 


1 A Practical"Treatise on Inflammation, Ulceration, and Induration of the Neck of the Uterus, 
by .1. II. ileunct, M.D. p. 117, 1845. 

2 Deck. snr //; Traitemcnl du Cancer, 1829. / 

3 Ik t’Mmp/oi du Nitrate Acute do Mercury : These presentee et souterme a la Fncultu dc Mcde- 
ciue lie Paris, 1820. Also Archices Generates de- Me'Jrcine, t. xi. pp. 208-207. 

4 Trousseau and Pidoux, quoted by Miidhe, ill his Trade de I Art de For muter, p. 84, 1845. 

5 There is au error iu the Edinburgh Pharmacopoeia in the proportion of olive oil ami in the 

density of nitric acid (see Christison’s Dispensatory, 2d edit. p. s!H). In the text 1 have corrected 
this error.-'-J. P. * » 

“ So called by Boudct {.Journ. da (Hum. Med. viii. 041) from i\dk, (AaiSos, an olive tree. Boudcl 
ascribes the formation of the claidine to the action of nitrous or hypouilrous acid. * * 

7 fiouv. 'IVuitc de Pharmamr, t. ii. p. 250. 

* Pharmaceutical Journal, vol. iv. p. 451, 1845. 
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them. He obtained only the vapour of nitric acid, having the peculiar smell 
of the ointment.* 

By keeping, tjtis ointment is apt to change its colour, and become hard, 
pulverizable, and thereby unfit for use. The nitrate of the oxide of mercury 
undergoes deoxidation, and is ultimately reduced to metallic mercury. The 
grey colour which the ointment acquires by keeping is due to the dissemination 
'of minute ■'globules of metallic mercury through the mass. If old citrine 
ointment be digested in ether, the fatty matters are dissolved, and metallic 
mercury left behind. The cause of this change appears to be the use of an 
insufficient quantity of nitric acid and of too low a temperature. Mr. Duncan, 
of Edinburgh, first showed that “ by dissolving the metal in an excess of acid 
with the aid of heat, using an additional quantity of acid for oxygenating all 
the fat, and applying a moderate heat at the time of mixing the fat and the 
metallic solution, so as to ensure complete action between them,—an ointment 
is. obtained not inferior to the,quack nostrum [golden eye-ointment'] in 
original'colour or durability.” 1 The present formula of the Edinburgh 
College (as now corrected) is that of Mr. Duncan. MM. Henry and Guibourt 2 
also direct a considerable excess of acid to be employed. 

The following are several formula? for its preparation:— 

‘ *«wn_ 



United Stales 
Dispensatory. 

Paris Codex. 

Henry and 
Guibourt. 

Duncan. 

Bell and Co. % 

Mercury. 

Si- 

32 parts. 

30 parts. 

(Avoidupois 

Weights.) 

Jiv. 

Sviij. 

Nitric Acid. 

fjXj- (»!>• gr- 

1-5). 

48 parts 

60 parts 

3*0- 

tSxiv. 


(sp. gr. 1'286). 

(so. gr. 1'321). 

(Nitrous Acid 

(sp. gr. 1-43). 

Lard . 

• 3'U- 

250 parts. 

240 parts. 

sp. gr. 1'380 

lb. iij. 

Olive Oil . 

0 

250 parts. 

240 parts. 

to 1'390) Jxv. 
Sxxxii. 

lb. (j. 

Neat’s-foot Oil. 


0 

0 

0 

0 


The two most important points to attend to in the manufacture of this 
ointment are—the due regulation of the heat, and the employment of a proper 
quantity of acid. 

“ If the mixture be made at a low temperature, no effervescence takes place, 
and the ointment so produced will become hard in a few days, of a greenish- 
white colour, and eventually of a consistence that may almost be powdered; 
but if the oil or fat is heated to a sufficient temperature, or the quantity 
operated on is large enough to generate the heat required, strong effervescence 
takes place, much gas is evolved, and a perfect article is produced, of a fine 
golden colour, and the consistence of butter” (Alsop). The greater success 
which attends the manufacture of large than of small quantities of this oint¬ 
ment, may be referred to tllp higher temperature generated by the reaction of 
larger quantities of the materials. m Mr. Alsop says that the proper temperature 
is between 180° and 212°. A temperature of 190° E, yielded a fine 
product. 


1 Christison’s Dispensatory. Mr. Duncan’s process was communicated to the late Dr. Duncan 
(Supplement to the Edinburgh Dispensatory, p. 196, 1829). 
s P,harmacophe Baisonnee, p. 448, 3me edit. 
a Alsop, Pharmaceutical Transactions, No. iii. p. 162, 1841. 
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The importance of a sufficient quantity of acid lias been already pointed 
out. * 

In the process of the London College, by which, when it is strictly followed, 
a very fine product is obtained, acid of a sp. gr. of 1*5 is directed to be used. 
But the sp. gr. of commercial nitric acid rargly exceeds 1’38 or 1-4. Hence, 
therefore, a larger quantity of commercial acid is required to be equivalent to 
the quantity of strong acid ordered by the Pharmacopoeia. Mr. Schacht has 1 
shown that ointment spoiled by age or accident, and which has become lpird, 
discoloured, pulverulent, or even blackened, may be restored to its original 
beauty by heating it with nitric acid; and he has further shown that the use 
of an excess of nitric acid in the manufacture of the ointment is no disadvantage, 
for, if the heat be continued long enough, it distils off. Stirring assists the 
‘evolution of gas, and is usually believed to favour the formation of a fine 
product; but Mr. Alsop asserts that a long-continued stirring is not required. 

When fresh prepared, this ointment has„a fine golden yellow 
butyraceous consistence, and a peculiar nitrons odour. It is very apf to 
become grey when mixed with other ointments, in consequence of their 
deoxidizing powers; and to prevent this, an additional quantity of nitric acid 
should be added. It should be spread with wooden or ivory spatulas. 

When fresh prepared this compound contains the following suhstatfifisj 
besides the ordinary constituents of lard and olive oil—elai'dine? red oil, 
claidate of mercury (mercurial soap), and nitrate of mercury. 

Elaidine is a white saponifiable fat, fusible at 97° F. [S9T> F. according to Meyer], 1 
very soluble in ether, but requiring 200 times its weight of boiling alcohol to dissolve it. 
it consists of elaidic acid and glycerin. 

It is an irritant and slight caustic. When it has undergone decomposition 
by keeping, it irritates ulcers exceedingly, and even excites slight erysipelatous 
inflammation. 

We employ it as a stimulant and alterative in chrome diseases of the skin, 
more particularly those affecting the hairy scalp, as the different forms of 
porrigo, in which it is exceedingly efficacious. It is also used as a dressing 
to ulcers —to stimulate and cleanse them—as in foul syphilitic sores and 
phagedenic ulcers. Lastly, it is employed in ophthalmic diseases —more 
particularly ophthalmia tarsi, or psorophthalmia, in which it is applied (mixed 
with its own weight of almond oil) by means of a camers-hair pencil to the 
lids, frequently with such advantage that some have regarded it as a specific 
in this complaint. 


173. HYDRARGYRI ACETAS.—ACETATE OF MERCURY. 

Formula XIg ! 0,A. Equivalent Weiojit 259. 

History. —This compound was known to J Lefcbure in the 17th century. 
Preparation .—In the Dublin Pharmacopoeia the directions for procur¬ 
ing it are the following:— > 

Take of Purified Mercury, Acetate of Potash, of each, nine parts; Diluted'ftitric Acid, 

___ ) _ .... 


1 Pharm9ceutisches Central-Blatt fiir 1840, S. 790. 
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eleven parts; Boiling Distilled Water, one hundred parts; Distilled Vinegar, as muck as 
may be sufficient. * 

Let tkwNitrie Acid be. added to the Mercury, and when the effervescence has ceased, 
lei, the mixture be’digested that the metal may he dissolved: let the Acetate of Potash 
be dissolved in water, and let the distilled vinegar be added until the acid shall predomi¬ 
nate in the liquor ; to this, whilst boiling, let, the solution of the Mercury in the Nitric 
Acid be added, and let the mixture be filtered as quickly as possible through a double linen 
(doth : let it cool that crystals may form : having washed these with cold distilled water, 
dry them on paper with a very gentle heat. In every step of this process let glass vessels 
be, employed. 

By the. mutual action of diluted nitric aid and mercury we obtain a proto¬ 
nitrate of mercury (see ante, p. 873). When this is mixed with acetate of 
potash, double decomposition takes place : nitrate of potash and protoacetate 
of mercury being formed (llg 2 (),N0 5 + K0,A —lIg 2 0,A4 KO.NO 5 ). To' 
prevent, precipitation of the yellow subnitrate of mercury, excess of acetic acid 
should b e employed ; and by filtering, whilst, hot, any subnitrate which may 
be termed would he separated before the acetate lias deposited. 

Properties.—T his salt occurs in white, micaceous, flexible, scales, which 
are inodorous, hut have an acrid taste. It, blackens by light. When heated 
it is resolved into carbonic acid, acetic acid, and mercury. It is very slightly 
‘3Ch*fele,in water, requires 300 times its own weight of this liquid to dissolve 
it, according to Dumas. It is insoluble in cold alcohol: boiling alcohol 
abstracts part of its acid. 

Characteristics .—Its appearance, its slight solubility in water, and the 
action of heat on it, are some of its characteristics. Heated with sulphuric 
acids the vapour of acetic acid is evolved. The fixed alkalies precipitate the 
black oxide of mercury. Chloride of sodium forms calomel with it. 

Composition.'—I t lias the following composition:— 

Atoms. Eq. irt. l\r Cent. Emnas. 

Subojcide of Mercury . 1 . 208 . 80'3 . 80‘flG 

Acetic Acid . 1 . 51 . 19 7 . 19-34 

Acetate of Mercury... 1 . 259 . lOO'O . 100 00 

Physiological Effects.- —It is one of the milder mercurial preparations. 
Prom the reports of Guarin, Colomhier, and Vogler, 1 it appears to have acted 
in some cases with great violence, and to have occasioned violent vomiting, 
purging, abdominal pain, blqody evacuations, &c. These effects probably 
arose from the presence of some acetate of the binoxide of mercury. 

Uses.—I t was introduced into practice in consequence of being supposed 
to he the active ingredient of lveyser’s anti-venereal pills. But Robiquct has 
subsequently ascertained that Keyser employed the acetate of the binoxide. 2 
It is occasionally used in syphilitic affections. 

Administration.—T lfte dose of it is from one to five grains. A solution 
composed of one grain of the a^tate dissolved in an ounce of water, may he 
used as a wash. An ointment is prepared by dissolving tw,o or three soruples 
in an ounce of olive oil. 


1 Wibmer, Wtrhmg d. Jrzneim. hi. 647- 
Dumas, Traiie de Chimie, v. 178. 
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Order XXX. SILVER ANl) ITS COMPOUNDS, 

» 

174. ARGENTUM.—SILVER. 

Symbol Ag. Equivalent Weight 108. 

History. —Silver, like gold, has baen known from the most remote periods 
of antiquity, being mentioned in the earliest books of the Old Testament. 1 
It was termed by the alchemists and astrologers Diana or Lana 5 . 

Natural History. —It is found in the mineral kingdom in various states; 
sometimes nearly pure, or alloyed with other metals (especially gold, antimony, 
•tellurium, arsenicum, and copper); or combined with sulphur, selenium, 
iodine, bromine, or chlorit^;. Of these, native ei/ver and the sulphuret, arc 
by far the most abundant*,',,*, A native carbonate of silver is deseribed, but js 
exceedingly rare. 



880 IN6BGANTC BODIES.—Oxide of Silver. 

( 

It is totally dissolved by dilnted nitric acid. This solution, on the addition of chloride 
of sodium, throws (flown a precipitate, wljieh an excess of ammonia dissolves, audit should 
be free frqm colour. The chloride of silver being removed, and hydrosulphuric acid added 
to the solution, it is not coloured by it, and nothing is thrown down. The specific gravity 
' of silver is 10’4.— PA. L. 

Soluble entirely in diluted nitric acgl: this solution, treated with an excess of muriate 
of soda, gives a white precipitate entirely soluble in aqua ammonia;, and a fluid which is 
mot: affected by sulphuretted hydrogen.— PA. Ed. 

Physiological Effects.— Silver in the metallic state is totally inert. It 
may femain for many months in the alimentary canal without exciting ’ any ill 
effects. 1 "Colic, however, has been ascribed to the handling of it. 2 

Uses.—I n pharmacy it is used for the preparation of the nitrate, which is 
employed as a medicine and as a test. 

Silver leaf is used for filling the hollows of decayed teeth, and is some- • 
times employed to cover pills. An amalgam of qjtvcr is also used by some 
dentists for stopping teeth. Ttris objectionable ori Recount of its becoming 
'Tuiiik tij" the formation of sulphuret of silver. j, s ( j t ,p 

/icons, f], 
sons by 1 

175. Argenti Oxydum—Oxd mercuriilver. 

Formula AgO. Equivalent gJjj* ” 

ITistoby.— -The compound was a constituent o tom lunare of Angelus 

Sala, 3 and which was lauded in diseases of the brght solubility Van Mens 4 and Scrre 5 * 
used it in syphilis. More recently it has been ageristics. lie notice by Dr. Butler 
Lane.“ It is sometimes called protoxide of s 4 pj 1( , fixed 'A\i\ sx ,V^ um )t or argentum, 
oxydatwmfuscurn, i m f 1 

pKurAHATiop.—This compound is obtained 111111 l01mS cfU0Iu r or liquor potassse to 
a solution of nitrate of silver. One equivalet 0111 l )()S1 *' 1011: — litrate of silver require 
one equivalent or 47 parts of anhydrous po... f the pure hydrate of 

potassa) to decompose them. AgO,N 0 5 +K ( '^ ' 1 Dr. Butler Lane 7 re¬ 
commends four parts of nitrate of silver a,', . 'drate of potash, to be 

separately dissolved in distilled water, and tin . * of potash being filtered 

to separate the oxide of iron and other impurity lOO'O impurity of the hydrate 

of potash of the shops, and the solvent act’’ . 'the tissue of the’ filter, 

are objections to this mode of proceeding. „ ... potass® appears tome 

to be preferable, as the precipitant, of the 10 01 llic milder mt added until it ceases to 
throw down any more oxide from the solutL and 'Vogler , 1 it oilver. The precipitated 
oxide is to lie carefully and repeatedly waul to bave occasionin', then coliectcu on a 
filter, and dried at a temperature of abo» vacua ^j OJ|s e... q 

Ammonia must not be suhstitnfed fq V, ‘ ' . accost both of the facility 

with which an excess of it dissolves o a l ‘ lu 01 Ult mnox ? dajger of the formation of 
fulminating silver. Several severe a / 1 practice in coiisg£ ve a ^ ;CJ1 (ied its manufacture by 
means of ammonia, and Dr. Butledtyser’s anti-veiif w h C n thi oxide thus prepared is 
made up into pills, spontaneous conteyser employ® ensue 

Oxide of silver may be prepared VL a f uet ; on e moist and recently prepared chloride 
of silver with a very strong splution\ ■ . potash . 8 

1 Land. Med. Gaz. May 20, 1837. 

s Journal, de Chintie Medicate, t. vi. S(?-7e series, 1840. 

3 Gmelin, App. McdicasAnum, vol. i p, 3 fi 2 > 1795 , 

4 Riecke, Die nevern Arsi.emitteh 2te Aufl.1840. 

6 Ufa* up Vemphti dee pre , 'araf.on* d'argent dans le trail ament dee maladies vendriennes, 1836. 

, Medico-CAirurgital Review.?^ 1840 . Lancet, July 10th. 1841; Lund. Med. Gat. April 10 
and May 1,1846. ) 

’^Pharmaceutical Journal, ’ P 0 1. vi. p. 170, 1846. 

8 Gregory, Pharmaceutical 1 Journal, vol. ii. p. 724, 1843. 
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Properties. —Oxide of silver is a dark olive browu powder, tasteless or nearlv so. By 
a dull red heat or by long exposure to light it is decomposed into oxygen gas ana metallic 
silver. It is insoluble in the fixed alkalies, readily soluble in caustic ammonia, |ud veiy 
slightly soluble in water; the aqueous solution has an alkaline reaction and a metallic 
taste, and is rendered turbid by a small quantity of carbonic acid, but is dissolved by an 
excess of it. # . 

Composition. —Oxide of silver has the following composition : 


Silver.-.. 

Atoms. 
.... 1 ... 

Ei/. in. 

... 108 ... 

Per Cent. 

... y:Hi)3 ... 

Berzelius. 

... 93*103 ... 

lhmj 
.. u:i i 

Oiygeu . 

.... i ... 

8 ... 

... <i-«!)7 ... 

... 0-897 ... 

... 0-9 

Protoxide of Silver., 

.... i ... 

... 116 ... 

...100(100 ... 

... 100-000 ... 

...100-0 


Physiological Effects. —Its local effects arc very slight, and arc those of a very mild 
astringent and slight caustic. It does not possess thq.powerful chemical action of the 
nitrate of silver on the animal tissues. When swallowed it forms in the alimentary canal 
a combination, which, being soluble, is absorbed. Alter its absorption, it produces remote 
or constitutional effects analogous to, but milder than, those of the nitrate. It has been 
described as possessing sedative ("organic sedative”) and indirect tonic jffbpertKSi 
Occasionally it has excited salivation. Like the nil rate, and probably all other prepara¬ 
tions of silver, its continued use is apt to be followed by discolouration of the skin. 1 But, 
probably because it, less readily forms a soluble combination in the alimentary canal, it is 
somewhat less apt to discolour the skin; and, for the like reason, is leas powerful in its 
action on the system, and less influential in the treatment of diseases thau the nitrate of 
silver. * 

Uses. —Its uses are analogous to those of the nitrate. It is well adapted ter painful 
(neuralgic) and irritable conditions of the stomach and intestines, especially those which 
are attended with augmented secretions. Thus in gastrodynia and entcrodynia, in pyrosis 
and chronic diarrhoea, it has proved serviceable. In uterine diseases, especially where 
there are augmented discharges and great irritability, it lias been found beneficial, as in 
hysteralgia, menorrhagia, lcucorrken, and dysmenorrhea. It has also been used, in 
epilepsy and syphilis. Externally it has beeu employed in the form both of powder and 
ointment; in irritable ulcers, both syphilitic and non-syphilitic, in Ophthalmia, in sore 
nipples, and in gonorrhoea. In the latter complaint it was used in the form of ointment 
applied to the urethral membrane by means of a bougie. 

Administration. —The dose of "it is from gr. ss. to gr. ij. twice or thrice daily, in the 
form of powder or pill. It may be continued for five or six weeks with safety; but its 
prolonged employment is liable to bo attended with permanent discolouration of the skin. 
For external uso it may be applied in the form of ointment composed of 5j- of oxide to 
Sj- of lard. 


176. Argent! CUoridum.—Chloride of Silver. 

Formula AgCL Equivalent Weight 143’5. 

Muriate of Silver {Argenii Murias) ; Horn Silver,{Lima Cornea). —This compound is 
found native. It may be obtained by adding an excess either of hydrochloric acid, or a 
solution of common salt to a solution of, nitrate of silver. AgO,NO* + llCl=IIgC] + 
HO,NO 5 . The white precipitate should be washed, collected on a filter, anil dried at a 
gentle heat in'the dark. (The chemical properties of chloride of silver have been before 
alluded to, see ante, p. 369). It was formerly used in medicine by Potci-ius, Taekcnius, 
and Fred. Hoffman, 3 blit fell into disuse. ATonyecontly its medicinal employment lias 
been recommended Jpy Dr. Perry, 3 an American physician, in epilepsy, chronic dysentery, 
and chronic diarrhoea.—Dose, three grains four or live times daily. Thirty grains at one 
dose caused t vomiting. Twelve grains administered daily for three lnoiitlis produced no 
unpleasant symptoms. * 

1 Dr. JI. Lane, lond. Med. Oat. April 10, lfftfij Dr. Christiaoii, Dispensatory, edit. 

'• Operant Sup/dementum, Pliffcm. Spagyr. cap. XV. p. 270, ed. 2nda. 1754. 

DmiglUon, Sew Remedies. 

VOL. I. 9 L. 
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INORGANIC BODIES.— Nitrate of Silver. 


177. AfifoENTI NITRAS-NITRATE OF SILVER. 

Formula Ag0,N0 5 . Equivalent Weight 170. 


History. —Geber 1 describes the method of preparing crystallized nitrate 
" of silver. When this salt is fused, it is termed lunar caustic (causticum 
lunare). The term infernal stone (lapis infernalis ) is sometimes applied 
to tliis salt, as well as to the hydrate of potash. Nitrate of silver is some¬ 
times called argentum nitratum. 

Preparation. —All the British Colleges give directions for the preparation 
of this salt. 

The London College orders of Silver, Jiss.; Nitric Aoid, fjj.; Distilled Water, f^ij. 
Mix the nitric acid with the water, and dissolve the silver in them in a sand-bath. After¬ 
wards increase the heat gradually, that the nitrate of silver may be dried. Melt this in 
TfT.tucibh:, with a slow tire, until, life water being expelled, ebullition has ceased; then 
immediately pour it into proper moulds. 

The directions of the Edinburgh College arc essentially similar, except that the salt is 
ordered to be fused in an earthenware or porcelain crucible, and the fused matter (mured 
into iron moulds previously heated and greased slightly with tallow. Preserve the product 
in glass vessels. ‘ 

The buhlin College directs two forms of nitrate of silver to bo prepared; the one in 
crystals (argenti nilralis ergs!alii), the other fused (argenti ultras fusum). The crystal¬ 
lised nitrate is prepared of silver laminated and cut, into small fragments, thirty-seven 
parts; Diluted Nitric Acid, sixty parts. Let the silver be passed into a glass vessel, and 
let the acid, previously diluted with water, be poured on it. Dissolve the metal with a 
heat gradually increased; then, by evaporation and refrigeration, let Ciystals be formed, 
to be dried without heat, and to be preserved in a glass vessel placed in darkness. 

The following are directions for preparing the fused nitrate:—Let silver be dissolved 
in Diluted Nitric Acid as above described; then let the liquor be evaporated to dryness. 
Let theremaining mass, passed into a crucible, be liquified by a slow heat. Let them 
be poured into proper moulds, and preserved in a glass vessel. 

The fusion may be more readily and safely effected in a Berlin porcelain 
capsule over a spirit or gas lamp, by means of Griffin’s lamp furnace, than in 
a crucible over a slow fire, as directed in the London Pharmacopoeia. Care 
must be taken not to overheat, and thereby to decompose the salt. The 
moulds should be warmed. It is unnecessary and objectionable to grease the 
moulds, as directed by the Edinburgh College. 

Three equivalents of silver abstract three equivalents of oxygen from one 
equivalent of nitric acid, thefeby disengaging one equivalent of binoxide of 
nitrogen, and forming three equivalents of oxide of silver, which unite wit h 
three equivalents of nitric acid <o form three equivalents of nitrate of silver. 
3Ag+4'N0 5 =3(Ag0,N0 5 ) + NO 2 . 


Materials. 

I eq. Nitric Add S4 
S eq. Silver .... 324 
3 eq. Nitric Acid 162 

640 


1 eq. BlmxnNitrogen 30 
3 eq. Oxygen . 24- 



3 eq.Ox. Silver 348 


Products. 

-1 eq. Binox. 
Nitrogen . 30 


»8i 


i. Nitrate 
liver..., 610 


—Nitrate of silver forms transparent, colourless, right rliorn- 
’ 01c pristnqjti! crystals ( argenti nitratis crystalli). Its taste is strongly 



1 Invention of Verity , cb, xxi. 






Properties; Composition; Purity. 883 

metallic and bitter. When heated, it fusses into 
a grey mass: if'the temperature be increased, 
decomposition ensues, and metallic silver is ob¬ 
tained. The fused nitrate forms, on cooling, a 
whitish, striated’mass, having a crystalline tex¬ 
ture. When cast into small cylinders, it forms the. 
lunar caustic of the shops, and which is the 
arr/enti nilratt of the London Pharmacopeia; 
the arr/cuti nitron fa sum of the Dublin Phar¬ 
macopeia. The paper in which the cylinders are 
usually rolled decomposes, blackens, and ultimately reduces the nitrate to 
the metallic state. The salt is soluble in both water and spirit. It does not 
deliquesce: when exposed to the atmosphere and solar light, it blackens, 
probably from the action of organic matter, or hydrosulplniric acid, contained 
in the atmosphere. Mr. Seanlan 1 finds thatmitrute of silver in a oiean dry 
glass tube, hermetically sealed, undergoes no change of colour by exposure 
to solar light: the contact of organic matter, however, readily occasions it to 
become black. A solution of nitrate in pure distilled water is unchanged by 
exposure to solar light; but the presence of organic matter causes the liquid 
to become black or reddish. (See ante, pp. 280 and 289.) • 

Characteristic)!. —It is known to be a nitrate by its deflagration when 
heated on charcoal, and the evolution of nitrous fumes, as well as by the 
other characters before mentioned for this class of salts (see ante, p. 412). 
Its characters as a sa/fof silver are as follows : —It yields with hydrochloric 
acid a white precipitate (AgCl), whose properties have been before stated (see 
ante, p. 309). It forms, also, with solutions of the alkaline carbonates, ox¬ 
alates, and ferrocyauides, white precipitates {carbonate, oxalate, andferro- 
ci/anidc of silver). With a solution of phosphate of soda it yields a yellow 
precipitate (3AgO,cPO s ); with the alkaline arsenit.es, a yellow precipitate 
(2AgO,AsO$) : j with arsenic acid, a brick-red precipitate (OAgOjAsO 5 ); and 
with lime water or the fixed alkalies, olive brown (AgO). Phosphorus and 
metallic copper eaeh precipitate crystals of metallic silver from the, aqueous 
solution of this salt. Hydrosulplniric acid occasions a black precipitate (AgS). 

Composition. —Nitrate of silver is thus composed:— 



Atoms. Eq. 7/7. 

Per Cent. 

Proust. 

Oxide of Silver . 

. 1 . 116 ... 

... 68-23 ... 

... 695 

Nitric Acid. 


... 31-76 ... 

... 30-5 

Nitrate of Silver. 

. 1 ......*170 ... 

... 99'99 ... 

...1000 


Purity. —Nitrate of silver should be white, and completely soluble in dis¬ 
tilled water. By the action of organic matters and*light it blackens, from a 
partial reduction. The presence of copper may be detected in its solution by 
the blue colour produced with caustic ammonia. The watery solution from 
which the silver hts been thrown down by the hydrochloric acid, should be 
unchanged Jby the addition of hydrosulphuric acid, showing the absence of 
lead and copper, and be completely volatilized by heat: if any salimw^SSeffiiu*;, 
be obtained, the nitrate was adulterated. A chemical manufacturer informs 


XlAr. J/i-O. 


/, - 
/ a >—__ 

\<i \ M 



Crystal of Nitrate of Silver. 


1 Athenaeum, August 25.1888, 
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INORGANIC BODIES.- Nitrate of Sieves. 

me that he has detected 10 per cent, of nitrate of potashrin the nitrate of 
silver of cornnferee. It was recognised by precipitating the silver by means 
of hydrochloric acid, and subsequently crystallizing the nitrate of potash. 
“ Bure fused nitrate of silver, ignited by the blowpipe in a small cavity of a 
piece of dense charcoal, leaves about 63 per cent, of pure silver” (Brande). 
The white-precipitate produced with either hydrochloric acid or chloride of 
sodium should be readily dissolved by caustic ammonia: if chloride of lead 
be present the effect will be otherwise. 

It is originally white, but blackens by exposure to light. It is entirely soluble in water. 
Copper put- into the solution precipitates silver; its other properties are as above detailed 
respecting silver.— l'h. laud. 

Soluble in distilled water, with the exception of a very scanty black powder : twenty- 
nine grains dissolved in one fluidouuce of distilled water, acidulated with nitric acid, pre¬ 
cipitated with a solution of nine grains of muriate of ammonia,"briskly agitated for a,few 
seconds, aud then allowed to rest a little, will yield a clear supernatant fluid, which still 
ju’ccipitates with more of the test —l’h- Ed. 

Physiological Effects, a. On Animals. —Orfila 1 found that it act-cd 
on animals as a powerfully corrosive poison. When dogs were made to 
swallow it, gastro-enteritis was induced. No symptoms indicating its absorp¬ 
tion were observed. Dissolved in water, and thrown into the jugular vein, it 
produced diilicult respiration, convulsive movements, and speedy death. 

ft. On Man .—The local action of nitrate of silver is that of a caustic or 
corrosive. This might be expected, from observing its action on albumen 
and fibrin, substances which form the principal part of the animal textures. 
If a solution of nitrate; of silver be added to an albuminous liquid, a white 
curdy precipitate is formed, composed 2 of albumen 84'5, and nitrate of 
/Hirer 1.V5. This precipitate is soluble in caustic ammonia, and in solutions 
of nitrate of silver, albumen, and chloride of sodium. After some time it 
becomes coloured, and ultimately blackish, from the partial or complete reduc¬ 
tion of the silver. The action of nitrate of silver on milk, 3 as well as on 
fibrin, is analogous to that on albumen ; that is, a white compound of nitrate 
of silver and of these organic substances is at first formed, but gradually the 
metal is reduced. These facts assist us in comprehending the nature of the 
changes produced by the application of nitrate of silver to the different tissues. 4 

Applied to the skin it produces first a white mark, owing to its union with 
the coagulated albumen of the cuticle: gradually tliis becomes bluish-grey, 
purple, and ultimately black, owing to the partial reduction of the silver. If 
the integument be moistened, and the nitrate applied three or four times, it 
causes at the end of some hours vesication, which is usually attended with 
less pain than that produced By eantharides. In some cases it excites acute 
pain. In one instance in which I applied it freely to the scalp for a cuta¬ 
neous affection, fever with delirium was produced, which endangered the life 
of the patient (a girl of k eix years). Tms is deserving of notice, because in 
Mr. Higginbottom’s work 5 we are told that nitrate of silver applied as a 
vesicant “ causes scarcely any''constitutional irritation, pen in children.” 


1 3j8c lC "}' g**- , 

3 Xuss$tgn=, Jovrn. tie Chlm. Med. t. vi. 2t- serie, p. 306. * 

s Dr. C. Mitsctaerlicli, PhariuaceutHches Cenlral-Blatlfur 1839, S. 447. 

4 See some remarks of Mulder oil the action of metallic salts on fibrin and albumci, in the 
Pkcmiuru/isches Cenlral-Blaltfiir 1838, S. 515. 

5 Essay on /he Use of Ike Nitrqlc of Silver, 2d edit. p. 198. 
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) 

In a few days the* black and desHoyed cuticle cracks and falls off, without any 
destruction of the subjacent cutis vera. 

Applied to the hair or nails, the nitrate stains them black, as in tlie*case of 
the cuticle; and, in consequence, it is one of the substances employed as a 
hair dye (see ante, p. 156). When recently applied, the black tint of the 
hair, and even of the cuticle, may be removed by washing with a solution of 
chloride of sodium, and then with ammonia-water, to dissolve the chloride of 
silver which is produced. 1 2 To detect silver in stained hair, the latter is (u be 
treated with chlorine or iodine, by which chloride or iodide of silver is pro¬ 
duced, which is soluble in ammonia and in hyposulphite of soda. It is pre- 
cipitable from its solution in ammonia by nitric acid. 3 Part of the black 
colour of the hair stained by the nitrate depends on the formation of sulphured 
o*f silver. 

When nitrate of silver is applied to an ulcer, it produces a white film (owing 
to its union with the albumen, and perhaps, also, with the chloride* of the 
secretion). This film in a few hours assumes a dark colour, and ultimately 
forms a black eschar. This hardens, and in a few days becomes corrugated, 
separates at the edges, and at length peels off altogether, leaving the surface 
of the sore beneath in a healed state. 3 The intensity of the pain varies much 
in different cases; but it is, on the whole, very much less than might be 
imagined by those who have not tried this remedy. * 

When applied to mucous membranes, a similar white compound of the 
nitrate with the animal matter of the secreted mucus is formed, and this 
defends the living tissue from the action of the caustic, so that the effects fire 
not so violent as might be expected. Thus the solid nitrate may be applied 
to the mucous surface of the* vagina, and even to the os uteri, in cases of 
lencorrluna and gonorrhoea, oftentimes without exciting any pain or inflam¬ 
mation : in some instances, however, it produces smarting pain, which lasts 
for several hours, but no serious effects have resulted from its use, even when, 
by accident, two drachms of nitrate have been left to dissolve in the vagina. 4 5 

Its chemical effects on the other mucous membranes are analogous to those 
just mentioned, but the pain which it produces varies with different membranes, 
and ill the same membrane under different states. Its application to the 
conjunctiva is attended with acute pain (especially when inflammation is going 
on), though in general this soou subsides. On all these surfaces it acts as an 
astringent. 

The safety with which, in most cases, lar*ge doses of the nitrate are 
administered internally, must depend on the presence of the mucus which 
lines the internal coat of the stomach, and on tliloridcs and free hydrochloric 
acid contained in tliis viscus. These form with the nitrate new compounds 
(albuminate and chloride), less energetic in their local action than the 
nitrate. It is deserving of especial notice that large/ doses may be exhibited, 
without inconveniencing the stomach, in the form of pill than in that of 
solution; in consequence) I presume, of tbe*iatter acting on a larger surface. 


1 Jo/tnt. fie Qh 'nn. Med. vii. 542. , 

2 Deverjcie, Med. Leg. ii. 1)33; Herapatb, Pharm . Journ. vol. vi. p. 470. 

3 Tliiigiubottom, op. cit. p. 10; . 

4 Dr. IJanuay, IahuL Med. Gag. xx. 185 ; also Mr. Bell, ibid. 473 ; and Dr. Jewell, Prart. 
Observ. on Leucorrhaa. 

5 Med.*Trans. of ike College of Physicians, iv. 85. 
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Dr. Powell 5 in some cases was enabled to ghffe fifteen grains *t a dose in the 
form of pills, while he rarely found stomachs that could bear more than five 
grains hi solution. Fouquier 1 has also remarked the greater activity of the. 
solution. If cautiously exhibited, beginning with small doses and gradually 
increasing them, it may be exhibited for a Considerable period without pro¬ 
ducing any obvious changes in the corporeal functions, though it may be 
'exercising a beneficial influence over the constitution, evinced by its amelioration 
of certain diseases, as epilepsy. In some cases it has caused an eruption. 2 
If tVe dose be too large, it occasions gastrodynia, sometimes nausea and 
vomiting, and occasionally purging. Taken in an excessive dose, it acts as a 
corrosive, poison, but cases of this kind are very rarely met with. Boerhaave 
mentions an instance in which it caused excruciating pain, gangrene, and 
sphacelus of the first passages. 

All the above-mentioned effects arc referable to its local action, and from 
them we have no evidence of it£ absorption, or of the nature of its influence 
over the*general system. But the discoloration of the skin, presently to be 
noticed, fully proves that absorption does take place when the medicine is 
exhibited in small but long-continued doses. It exercises a specific influence 
over the nervous system ; at least, I infer this, partly from the effects observed 
by Orfijp when it was injected into the veins of animals, and partly from its 
occasioned curative powers in affections of this system; as epilepsy and chorea. 

The blueness, or slate colour, or bronze hue of the skin just alluded to, has 
been produced in several patients who have continued the use of the nitrate 
during some months or years. 3 In some of the cases the patients have been 
cured of the epilepsy for which they took the medicine; in others the remedy 
lias failed. 4 In one instance which fell under my notice, the patient, a highly 
respectable gentleman residing in London, was obliged to give up business 
in consequence of the discoloration; for when lie went into the street, the 
boys gathered around him, crying out “There goes the blue man.” In this 
instance no perceptible diminution of the colour had occurred for several 
years; but in some cases it fades in intensity. The corion is the essential seat 
of it. Dr. Bad delay 5 found that blisters rose wliite,—a proof that in his 
patient the colouring matter was below the epidermis. But in some instances 
the cuticle and corpus mucosum of the face and hands participate in the tint. 
In one instance the mucous membrane of the stomach and iutestines was 
similarly tinted. A case is mentioned by Wcdcmeyer 6 of an epileptic who 
was cured by nitrate of silver,*but eventually died of diseased liver and dropsy: 
all the internal viscera were more or less blue, and Braude, a G erman chemist, 
obtained metallic silver from the plexus choroides and pancreas. The dis¬ 
coloration of the skin is usually regarded as permanent and incurable; but 
I have been informed that in one instance washes of dilute nitric acid diminished 
it. If this observation hi correct, I would suggest the exhibition of nitric 
acid internally, as well as its external use. Dr. A. T. Thomson 7 suggests that, 

‘ Diet. Mat. Med. i. 403. 

2 Sementini, Quart. Journ. of Science, xii. 189; Copland, Did. Tract. Med. i. 68. 

-CJtir. Trans, vii. and ix.* ' 

4 Bayer, Treatise on Skin Diseases, bv Willis, 961. 

b MeS.-C/iir. Trans, ix. 238. 

6 Loud. Med. Gaz. iii. 650. 

7 Elements of Mat. Med. i. 715. 
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if nitric acid were conjoined with nitrate of silver, the discoloration might be 
prevented. But if the acid were efficacious, his hypothesis, that the "colour 
depends on blackened chloride of silver, will be disproved; for*nitric acid can 
neither prevent the action of the compounds of chlorine on the salts of silver, 
nor can it dissolve the white chloride or t^ie black subchloride. 

Uses.—N itrate of silver has been employed internally in a very few cases 
only; and of these the principal and most important are epilepsy, chorea, and 
angina pectoris. Its liability to discolour the skin is a great drawback to its 
use; indeed, 1 conceive that a medical man is not justified in risking the 
production of this effect without previously informing his patient of the 
possible result. Dr. Osborne 1 ascribes its good effects to its allaying irritation 
§f the gastric membrane. But in a lafger number of instances the asserted 
existence of this irritation is a mere assumption, perfectly devoid of proof. 

In epilepsy it has occasionally, perhaps more frequently than any other 
remedy, proved successful. l)rs. Sims, 2 Billie, It. Harrison, Itoget, and 
J. Johnson, 3 have all borne testimony to its beneficial effects. Its methodus 
medendi is imperfectly understood. This, indeed, is to be expected, when it 
is considered that the pathology and causes of epilepsy are so little known ; 
and that, as Dr. Sims has justly observed, every thing concerning this disease 
is involved in the greatest doubt and obscurity, if we except the descriptions 
of a single fit, and that it returns at uncertain intervals. In this’state of 
ignorance, and with the already-mentioned facts before us, as to the curative 
powers of this salt, the observation of Goorgot, 4 that he has great difficulty in 
conceiving how the blindest empiricism should have led any one to attempt 
the cure of a diseased brain by cauterizing the stomach, is, I conceive, most 
absurd and unwarranted. The cases which have been relieved by it are pro¬ 
bably those termed by Dr. M. Hull 5 eccentric. In the few instances in 
which 1 have seen this remedy tried, it has proved unsuccessful; but it was 
not continued long, on account of the apprehended discoloration of the skin. 

In chorea it has been successfully employed by Dr. Powell, 6 Dr. Uwins, 7 
Dr. Crampton, 8 Lombard, 9 and others. 1 u angina pectoris it has been ad¬ 
ministered in the intervals of the paroxysms with occasional success by Dr. 
Cappe 10 and Dr. Copland. 11 

In chronic affections of the stomach (especially morbid sensibility of the 
gastric and intestinal nerves) it has been favourably spoken of by Autcnreitli, 12 
Dr. James Johnson, 13 and Itueff. 14 It has been employed to allay chronic 
vomiting connected with disordered innervation,*as well as with disease of the 
stomach (scirrhus and. cancer), and to relieve gastrodynia. The foregoing 
- i - 

1 Dublin Med. Jovrn. Jan. 1S39. 

3 Mem. nf the Med. Soc. of Lund. iv. 879. 

3 Treat, on Nero. Mis. by J. Cooke, M.D. ii. part 2, 147. f 

4 Physiol, du Sj/steme Nerv. ii. 401. 

* Led. on the Nerv. System, p. 143. 

6 Medical Transactions of the College of Physicians, W. 85. 

7 Jidinb. Med.Sand Surg. Journ. viii. 407. 

8 Transactions of the King and Queen’s College of Physicians, iv. 114. 

3 llnslis Magazine, xl. 

10 Duncan's Annals of Medicine, iii. 

11 Op. cit. 

‘-tDicrbacb’s Nevst. Kntdeek. in d. Mat. Med. 1837, i. 528. 

13 On Indigestion, 2d edi* p. 87. 

14 *Dierbacb, op. cit.; also American Journal of Medical Science, May 1887, p. 225. 
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are the most important of the diseases against which nitrate of silver has been 
administered internally. 

As afi external agent its uses are far more valuable, while they are free from 
the inconvenience of permanently staining the skin. It is employed sometimes 
as a camtic, and as such it has ssorne advantages over potassa fusa and the 
liquid corrosives. Thus, it does not liquefy by its application, and hence its 
action is confined to the parts with which it is placed in contact. It is used to 
remove and repress spongy granulations in wounds and ulcers, and to destroy 
warts, whether venereal or otherwise. It is applied to chancres on their first 
appearance, with the view of decomposing the syphilitic poison, and thereby of 
stopping its absorption, and preventing bubo or secondary symptoms. This 
practice has the sanction of Mr. Hunter. I have* several times seen it fail, 
perhaps because it was not adopted sufficiently early. The nitrate should be 
scraped to a point, and applied to every part of the ulcer. This mode of 
treating chancres has been recently brought forward by Itatier 1 as if it were 
new, and as forming part of Bretonneau’s ectrutic (ectrotica , from emrpwffKw, 
I abort) method of treating diseases! 

The application of nitrate of silver to punctured wounds is often attended 
with most beneficial effects, as Mr. Higginbottom 2 has fully proved. It 
prevents or subdues inflammatory action in a very surprising manner. It is 
equally adapted for poisoned as for simple wounds. To promote the healing 
of ulcers it is a most valuable remedy. In large indolent ulcers, particularly 
those of a fistulous or callous kind, it acts as a most efficient stimulant. To 
small ulcers it may be applied so as to cause an eschar, and when at length 
this peels off, the sore is found to be healed. Mr. Higginbottom 3 asserts 
that “ in every instance in which the eschar remains adherent from the first 
application, the tvound or ulcer over which it is formed invariably heals.” 
Dry lint will, in general, be found the best dressing for sores touched with 
the nitrate. 

Nitrate of silver was proposed by Mr, Higginbottom as a topical remedy 
for external inflammation. It may be applied with great advantage to subdue 
the inflammatory action of erythema, of paronychia or whitlow, and of in¬ 
flamed absorbents. In some cases it is merely necessary to blacken the 
cuticle; in others, Mr. Higginbottom recommends it to be used so as to 
induce vesication. In erysipelas, nitrate of silver is used by many surgeons 
as a cautery both to the inflamed and the surrounding healthy parts. But I 
have so often seen the disease continue its course as if nothing had been 
done, that I have lost confidence in its efficacy. 4 I have found tincture of 
iodine much preferable. * 

Bretouneau and Serres 5 recommend the cauterization of.variolous jms- 
tules by nitrate of silver, in order to cut short their progress. It is princi¬ 
pally useful as a means ok preventing pitting, and should be employed on the 
first or second day of the eruption. The solid caustic is to be applied to each 
pustule after the apices have beert- removed. This ectrotic method has also 
been employed in the treatment of shingles (herpes zosterj: in one case the 

Gen. de MM. xv. 47 ; and xvi. <52. 

• O/i., cit. 

3 Op. cit. p. 11. « ' 

4 See also some rernarlis by Vqlpeau, in Land. Med. Gas. Aug. 21 1840, p. 828. 

5 Arch. Ge .de MM. viii. 220 and 427. ' 
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disease was cured in a few hours. 1 Some good rules for its application have 
been laid down by Bayer. 2 

In some diseases of the eye nitrate of silver is a most \saluable ^remedial 
agent. It is used in the solid state in solution and in ointment: the solu¬ 
tion may be used as a wash or injection, oa applied by a camel’s hair pencil. 
In deep ulcers of the cornea, a cone of the solid nitrate should be applied,— 
in superficial ones, a solution (of from four to ten grains of the salt to ah 
ounce of distilled water) may be employed. 3 There is one drawback (o the 
use of this substance in ulcers of the cornea, as well as other affections 
of the eye: viz. the danger of producing dark specks in the cornea, or of 
staining the conjunctiva; 4 but this occurrence is rare. Velpeau 5 has em- 
# ployed it in many hundred cases without ever observing such an effect. 
In both acute and chronic ophthalmia, Mr. Guthrie 6 employs this salt in the 
form of ointment (Arg. Nitr- gr. ij. ad gr. x.; Liq. Pluinbi Subacet. gtt. xv.; 
Ung. Cetacei, 5j.) Of this, lie directs a por(jon (varying in size fron\ a large 
pin’s head to that of a garden pea) to be introduced between the fids by the 
finger of a camel’s hair pencil. It causes more or less pain, which sometimes 
lasts only hall' an hour, at others till next day. Warm anodyne fomentations 
are to be used, and the application of the ointment repeated every third day. 
In acute cases, two or three applications will ‘arrest the disease. \Vith this 
treatment, blood-letting, and the use of calomel and opium, are preceded or 
conjoined. 7 While many surgeons hesitate to use nitrate of silver in the first 
stage of acute purulent ophthalmia, all are agreed as to its value in the second 
stage of the disease, as well as in chronic ophthalmia. Besides the diseases 
of the eye already mentioned, there are many others in which the oculist finds 
this salt of the greatest service, as a caustic, astringent, or stimulant. 8 

In inflammatory affections and ulcerations of the mucous membrane 
of the mouth and fauces, nitrate of silver is sometimes a most valuable ap¬ 
plication. 9 When the fibrinous exudation of croup commences on the surface 
of the tonsils and arches of the palate, its further progress may be stopped, 
according to Mr. Mackenzie, 10 by the application of a solution composed of a 
scruple of nitrate of silver and an ounce of distilled water. The solid nitrate 
has been introduced through an. aperture in the trachea, and applied to ulcers 
on the inner surface of the larynx, in a case of phthisis laryngea, with appa¬ 
rent benefit. 11 

In some forms of leucorrhaea the application of nitrate of silver, cither in 
the solid state or in solution, is attended with* beneficial effects. This prac¬ 
tice was first recommended by Dr. Jewel. 12 It is, T believe, most successful 


1 Archives Gin. rle Med. xviii. 439. 

2 Treatise on Skin Diseases, by Willis, p. 260. 

3 Mackenzie, On the Diseases of the Eye, 24 ed. 578; also, Vylprau, Land. Med, Gas. Oct. 1889. 

4 Jucob, Dublin Hospital Reports, v. 365. 

s Op. supra cil, p. 107. 

fi Loud. Med. and Rhys. Journ. lx. 193; lxi. 1. - 

7 For some judicious remarks on this practice, consult the article Ophfhalmia, by Dr. Jacob, in 
the Cyclop, of Praet. Med. iii. 201. 

8 Vide 1){. Mackenzie’s Treatise on Diseases of the Eye; mid Mr. ttyall’s paper, in the Trans, of 
the King and Queen’s College of Physicians in Ireland, v. 1. 

9 Hunt, Land. Med. Gas. xiii. 129. 

10 Etfiub. Med. and Surg. Journ. Xxiii. 294. 

11 Liston, Elements of SmgPry, part il. p. 256. 

19 practical Observations on Leucorrhtea, 1880. 
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iu oases dependent on local irritation or subacute inflammation, and not aris¬ 
ing from constitutional debility. The solution may be applied by a piece of 
lint or sponge, er may be injected by means of a syringe with a curved pipe. 
'Its strength must vary according to circumstances. Dr. Jewel generally em¬ 
ployed three grains of the nitrate to an ounce of water; but in the Lock 
Hospital, solutions ate sometimes used containing half a drachm, or even two 
sbruples, to the ounce. In some cases the solid nitrate has been applied to 
the cervix uteri and vagina by means of a silver tube. In gonorrhoea. of the 
female., a solution of the nitrate of silver, or even this caustic in the solid 
state, has been used with the best effects. It was first employed by Dr. 
Jewel, but subsequently, and on a much more extended scale, by Dr. llan- 
nay, 1 and without any injurious consequences. In many cases the discharge 
ceased, never to return, in twenty-four hours. The fear of ill effects has 
prevented the general adoption of this practice. In gonorrhwa of the male, 
the introduction of a bougie, snyared with an ointment of nitrate of silver, 
is occasionally a most effectual cure; but the practice is dangerous. In 
one case I saw acute and nearly fatal urethritis brought on by its employ¬ 
ment. The patient was a dresser at one of the London hospitals, and had 
practised this mode of treatment in many instances on the hospital patients 
with the J.iappiost results. An'aqueous solution of the salt has been success¬ 
fully used’in chronic gonorrhoea. 2 

In fissured or excoriated nipples the application of the solid nitrate of 
silver is of great service. It should be insinuated into all the chaps or cracks, 
and the nipple afterwards washed with tepid milk and water. 3 

The application of solid nitrate of silver is a most effectual remedy for the 
different forms of porrigo which affect the heads of children. The caustic 
should be well rubbed into the parts. I have never known the practice to 
fail, or to cause the loss of hair. Where the greater portion of the scalp is 
involved, the different spots should be cauterized successively at intervals of 
some days; for, as already mentioned, I h$ve seen fever and delirium produced 
in a child from the too excessive use of this remedy. In psoriasis, the same 
medicine was found by Dr. Graves 4 most effectual. An aqueous solution of 
the nitrate is also valuable as an astringent wash in other skin diseases, as 
impetigo. The solid nitrate is sometimes employed to stop the progress of 
irritative or erysipelatous inflammation, by applying it in a circular form 
around, and at a little distance from, the inflamed portion; but I have fre¬ 
quently observed the inflainmattou extend beyond the cauterized part. Mr. 
Higginbottom 5 reports favourably of the effects of applying the nitrate to 
hums and scalds; and his observations have been confirmed by those of 
Mr. Cox. 6 

In strictures of the.urethra and (esophagus, bougies armed with lunar 
caustic on their points (thA caustic or armed bougie) are occasionally em¬ 
ployed with great advantage, at least in urethral stricture. When the 
common bougie ( cerealus simplex) is formed, the point of it should be 


1 Lond. Med. Gas. xx. 185. 

2 ltoinietto, Imwclte'Franfmee, Mars 81, 1836. 

8 Lond. Med. Gas. v. 207; xiv. 674, 719, and 754. 

4 Ibid. vii. 520. 

8 Op. cit. 

11 Loud. Med. Gaz. x. 687- 
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heated with a conical piercer, and the caustic introduced while the composition 
is quite soft. The point of the bougie should then be. rubbed quite smooth 
on a piece of polished marble till no inequality in the size of it •appear. 1 
Notwithstanding that the application of nitrate of silver to stricture of the' 
urethra has been advocated by Mr. Hunter. Sir E. Home, Sir. Wilson, Dr. 
Andrews, and others, it is now but little employed; yet of its efficacy and 
safety in many obstinate cases, where the simple bougie fails, I am assured by 
repeated observation, it is commonly supposed that it acts by burning or 
destroying the stricture: such is not the fact. It induces some change in 
the vital actions of the part, which is followed by a relaxation of the narrowed 
portion of the canal, but which chaifge is as difficult to explain as the sub- 
duction of the internal inflammatory action by the application of this salt. 

* Of the use of the caustic bougie in stricture of the oesophagus I have no 
experience. 

Administration. —Nitrate of silver may he exhibited in doses of one-sixth 
of a grain, gradually increased to three or four grains, three times a day. As 
before mentioned. Dr. lWcll lias increased the dose to fifteen grains. The 
usual mode of administering it is in the form of pills made of bread-crumb; 
but, the chloride of sodium which it contains renders it objectionable : some 
mild vegetable powder with mucilage is preferable. Common salt jar salted 
foods should not be taken either immediately before or after swallowing these 
pills. Dr. Johnson 2 asserts “that there is no instance on record where the 
complexion has been affected by the medicine when restricted to three months’ 
administration.” It is advisable, however, not to continue the use of it beyond 
a month or six weeks at a time. 

Eor external use, an aqueous solution is employed of strengths varying from 
a quarter of a grain to two scruples, in an ounce of distilled water. The 
formula for Mr. Guthrie’s ointment has already been given. 

Antidote. —The antidote for nitrate of silver is common salt (chloride of 
sodium). When this comes in contact with lunar caustic, nitrate of soda 
and chloride of silver are produced f the latter compound is, according to the 
experiments of Oiiila, 3 innocuous. The contents of the stomach should be 
removed, and the inflammatory symptoms combated by demulcents, blood¬ 
letting, and the usual antiphlogistic means. 

When the local use of nitrate of silver causes excessive pain, relief may he 
gained by washing the parts with a solution of common salt. Pieces of 
caustic have been left in the vagina and urethra without unpleasant conse¬ 
quences resulting. Injections of a solution of common salt are the best 
means of preventing bad effects. • 

To diminish the slate-coloured tint of the skin arising from nitrate of silver, 
acids or the super-sails offer the most probable means of success. The exter¬ 
nal and internal use of dilute nitlic acid, or tUo internal employment of 
bitartrate of potash, may be tried: the discoloration is said to have yielded 
to a steady course of the last-mentioned substance. 4 

1. LIQUOR Alton MTR YT1S, L. ; Solutio Ar/jenti Nitratis, E.; Solution 
of Nitrate of Silver. (Nitrate of Silver 5j. [grs. 40, A '.]^ Pe rill ed 

I ^ 

1 Ilj. Andrews, Observations on the Application of Lunar Caustic to Strictures , p. 120, 1807. 

2 Essay on Morbid Sensibility of the Stomach and Bowels, 2d edit. p. 00. i 

3 TBxicol. Gen, 

4 United States Dispensatory. 
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Water, f^j. [grs. 1600, E.~\ Dissolve the nitrate of silver in the .water, and 
strain; then, thefcccess of light being prevented, keep it in a well-closed 
vessel.)—i'This solution is employed as a test of chlorine, chlorides, or hydro¬ 
chloric acid. 

2. S0MJTI0 ARGEYTI AMMONIJtTI, E.; Solution of Ammonia-Nitrate 
of Silver; Hunids Tent for Arsenious Acid. (Nitrate of Silver, grs. xliv.; 
Distilled Water, fisj.; Aqua Ammoniac, a sufficiency. Dissolve the salt in 
the water, and add the aqua ammonia: gradually, and towards the end cautiously, 
till the precipitate at first thrown down is very nearly, but not entirely, re¬ 
dissolved.)—Employed as a very delicate test for arsenious acid (see ante, 
p. 645). 


Order XXXI. GOIJ) AND ITS COMPOUNDS. 

178. AURUM.-GOLD. 

Symbol An. Equivalent Weight 199. 

History. —Gold has been known from the most remote periods of antiquity. 
It was in common use 6,300 years since, 1 and was probably the first metal 
with which mankind was acquainted. The alchemists termed it Sol, or Rex 
metal lor um, ©. 

Natural History. —It is found only in the metallic state, commonly 
alloyed with other metals, especially with silver, tellurium, copper, and iron. 
It occurs in veins in primitive rocks, and is also found in alluvial deposits in 
small lumps or particles, called gold dust. It is found in several parts of 
Europe, Asia, and Africa, but principally in America, especially the southern 
part. 

Preparation. —The mode of extracting gold varies in different places, 
principally according to the nature of the gangue. The ore is freed as much 
as possible from foreign matters by mechanical processes (stamping, washing, 
&e.), and sometimes by roasting, and is then smelted wjth some flux, as borax, 
to separate the stony matters. Or it is fused with lead, and afterwards 
submitted to cupellation; or amalgamated with mercury, and, after straining, 
distilled. *• 

The separation of gold from silver {parting) may be effected in the dry 
way by fusion either with sulphur, by which metallic gold and sulphuret of 
silver are procured,—or with tersulphuret of antimony, by which sulphuret 
of silver and an alloy of gold and antimony are procured: the last-mentioned 
metal may be separated by Heating the alloy in the -air, as well as by other 
methods. Gold may also be freed from silver in the wet way by the process 
of quartation ; that is, by treatmg«an alloy of three parts of silver and one 
of gold with nitric acid, which dissolves the silver,—or by action of sulphuric 
acid (see cupri sulphas). 

_WIPERS®.—The crystalline forms of native, gold are the cube, tlic regular 

oqtohedron, and their modifications. Pure gold has a rich yellow colour,—a 
sp. gr. of 19-2 to 19-4; is soft, very ductile, and malleable; fuses at a Might 


1 Exodvs, li. 2. 
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ml heat (201 G° P., according to Daniel!) 5 and in the liquid state has a 
brilliant greenish colour. » 

Characteristics. —Gold is readily distinguished by its colour and‘softness, 
by its being unacted on by nitric acid, and by its ready solubility in intro - 1 
hydrpchloric acid. The solution is ycllov% stains organic matters (as the 
skin) purple, throws down, by the addition of protosulphate of iron, metallic 
gold in a finely-divided state; by protochloride of tin, a dark or black pre¬ 
cipitate; and by protonitrate of mercury, a black precipitate: heated, with 
borax by the blowpipe, it forms a pink or rose-coloured glass, but is sub¬ 
sequently .reduced. 

Physiological Effects. —Gold, like other metals, has been frequently 
supposed to be inert while it retains its metallic condition, but in this, as weft 
’ as in some other instances, the accuracy of the assumption has been denied. 
Both Chrestion 1 and Niel , 2 as well as other writers, assert that finely-divided 
metallic gold (pal.vis am i) produces the saige constitutional effect^ ijs those 
caused by the various preparations of this metal, but in a milder degree, while 
it excites little or no irritation. It is said to promote the secretions of the 
skin, kidneys, and salivary glands. 

Uses. —It has been employed as an antivencreal and antiscrofulous remedy 
by Ohrestien, Niel, and others, with considerable success. It. is sjjiid to be 
preferable to the other preparations of this metal in delicate and nervous 
subjects, females, and infants. Gold leaf (aur am folia turn seu lamel/atum) 
is used by dentists for filling decayed teeth, and was formerly employed by 
apothecaries for covering pills (ad inaurandas seu ohducendas pi lulus). 

Administration. —It has been administered internally in doses of from a 
quarter of a grain to a grain three or four times a day. Ohrestien used it by 
way of friction on the tongue and gums. Niel employed it eudermically 
(that is, applied it to the skin deprived of the epidermis) in the form of oint¬ 
ment, composed of one grain of gold and thirty grains of lard. 

PULVIS Ainu (Ur. Cod.) or Powder of Gold is prepared by rubbing leaf 
gold (auram in laminas cxilissimas com plan at am) with sulphate of 
potash, sifting, and washing with boiling water to remove the sulphate ; or by 
adding protosulphate of iron to tercliloride of gold, and by washing the pre¬ 
cipitate first with water, then with dilute nitic acid. 


179. AURI TEROXYDUM.—TEROXIDE OF GOLD. 

Formula AuO 3 . Equivalent Weight 223. 

This substance, sometimes calledjprartV/e of gold, auric oxide, or auric 
acid, is ordered, in the French Codex, to be prepared by boiling 4 parts of 
calcined magnesia with 1 part terchloride of gold and 40 parts of water. 
Then wash, firswith water, to r,"nove tin? chloride of magnesium, afterwards 
with dilute nitric acid, to diss 0 "the excess of magnesia. 

Teroxicle of gold is browr ne state of hydrate, reddish-yellow. ^ It is 

1 Sur une Nouvdtt! Eemf^f'J L P V '}fgiteint'nt drs Mat. Veu. Paris, 1811. • 

Unchurches et vtt ties Prepirat'ums d’Or, Faria, 1821. 

' xx. 414. 
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INORGANIC BODIES.— Terchloride op Gold. 


reduced by heat and solar light. It is insoluble in water, but is soluble in 
hydrochloric acifl (forming terchloride of gold) and in alkalies (forming 
^aurates). 

It is used internally, it) venereal and scrofulojis diseases, in doses of from 
one-tenth of a grain to a grain, ihade into the form of pills, witli extract of 
ijiezereon. 

1. AKR11M Fl'LMlNANS ; Fulminating Gold; A urate o f Ammonia ; 
Amnlmiurol of Peroxide of Gold .—This is prepared by adding ammonia to 
a solution of chloride of gold. It is a yellowish-brown powder, which explodes 
when heated to 400°. Its composition is probably 2NH 3 ,Au0 3 . It has 
been employed in the same cases as the preceding compounds, as well as in 
fevers, nervous affections, &c. In some cases it has produced very serious,* 
and even fatal results. 1 

2. W1HPHM MliVEIULIS CA$S1I; l'urpk of Camus; Aurum Fftanuo 
jtaratum, Fr. Cod.—There are several methods of preparing it: the simplest, 
is to add a solution of the mixed protochloride and pcrchloridc of tin to a 
solution of terchloride of gold until a precipitate is no longer produced, 
kilter and dry the precipitate. 

The purple of Cassius is soluble in ammonia, and (foes not form an amalgam 
with mertfury : hence it does not appear to contain any metallic gold. Its 
composition probably varies according to the mode of procuring it. Gold, 
oxygen, and tin, are its essential constituents. According to Fuchs, its com¬ 
position is 2 (SnO,Sn() 2 ) 4- Au0 2 ,Sn0 2 +A q. 

This preparation is used in the same cases as the other preparations of gold. 


180. AURITERCHLORIDUM.—TERCHLORIDE OF GOLD. 

Formula AuCF. Equivalent Weight 305*5. 

Preparation. —In the French Codex this is ordered to be prepared by 
dissolving, with the aid of heat, one part of gold in three parts of nitro- 
hydroehloric acid. The solution is to be evaporated until vapours of chlorine 
begin to be disengaged, and then allowed to crystallize. 

Properties.- —Terchloride of gold is in the form of small crystalline needles, 
of an orange-red colour, inodoAvus, and having a strong, styptic, disagreeable 
taste. It is deliquescent, on which account it should be preserved in a well- 
stoppered bottle: it is soluble in*water, alcohol,'and ether. When heated, it 
evolves chlorine, and is converted, first into protochloride, and then into 
metallic gold, which is left in the spongy state,! It reddens litmus, stains the 
cuticle purple, is reduced % many metals (as iron, copper, tin, zinc, &c.), by 
several of the non-rnetallic elementary substances (as phosphorus), by some 
metallic salts (as protosulphate of*iron), fpd by many organic bodies (as 
charcoal, sugar, gum, gallic acid, extractive* 1 ^;.), all of whifih, therefore, are 
incompatible with it. Nitrate of silver o' _ is a precipitate of qhloride of 
«hc?and%xide of gold: hydrochloric amative, goes the latter. 
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Physiological Effects. a. On Animals. —Oriila 1 2 examined the effects 
of chloride, of gold on animals, and infers from his experiments tlmt when 
introduced into the stomach ii acts as a corrosive (but with 'ess energy than 
the bichloride of mercury), and destroys animals by the inilanmiution of the* 
coats of the alimentary canal ft’hich it sets uj). . «. 

fl. On Man .—On man its effects are analogous to those of bichloride of 
mercury. In small doses it acts, according to Dr. Chrestien, more energetff 
cally as a stimulant, though less powerfully as a sialogogue, than corrosive 
sublimate. It promotes the secretions of the skin, the salivary glands, and 
the kidneys. Taken to the extent of one-tenth of a grain daily, it has occa¬ 
sioned violent fever. “ This excitation,” says Chrestien, “ I regard as indis¬ 
pensably necessary for the cure of the diseases against which I administer 
^gold : restrained within proper limits it is never accompanied with any 
remarkable or even sensible lesion of the. functions. The mouth is good, 
the tongue moist, the appetite continues, the bowels are not disordered, and 
there is ordinarily only augmentation of urine and transpiration ; but if car¬ 
ried too far, we incur the risk of producing general erethism, inflammation of 
this or that organ, according to the predisposition of the patient, which will 
not only check the treatment, but may even induce a new disease, often more 
troublesome than the original one. The suspension or modification of the 
remedy should be governed by the unusual and sustained heat of the skin.” 
Cullerier, 3 the nephew, has seen onc-fifteentli of a grain excite, at. tin; second 
dose, gastric irritation, dryness of the tongue, redness of the throat, colic, and 
diarrhoea. When it promotes the secretion of saliva, it does not, as mercury, 
affect the teeth and gums. 3 Magendic 4 lias seen violent gastritis, accompanied 
by nervous symptoms (cramps and pains in the limbs, agitation, and loss of 
sleep), and afterwards great heat of skin, obstinate sleeplessness, and fatiguing 
erections. In la rye doses, it would probably occasion symptoms analogous 
to those produced by the use of poisonous doses of bichloride of mercury. 

Uses. —It has been employed, with variable success, as a substitute for 
mercury iu the secondary symptoms of syphilis. A more extended experience 
of it is, however, necessary to enable us to speak of its remedial powers with 
confidence. In the hands of Chrestien, 5 Niel, 6 Cullerier, 7 Legrand, 8 and 
others, it has proved most successful. 

It has also been used in scrofulous affections, bronchocclc, chronic skin 
diseases, scirrhous tumors, &c. Duportal 9 cured with it a case of obstinate 
ulceration of the face, regarded by him as cancerous, and which had resisted 
all the ordinary methods of cure. 

Legrand 10 has used chloride of gold, acidified with nitric acid, as a caustic, 
in syphilitic, scrofulous, and scorbutic ulcers, cancerous growths, and ulce¬ 
rations of the neck of the uterus.. 


1 Toxicol. Gen. 

2 Magendie, Formulaire , 8mc edit. p. 305.* 

3 Grdt:'»:c% That's Mayazin , Bd. xxi. quoted by Wibrner, 

4 Op. oil. 

5 Qp. cit. 

6 Op. cit. 

7 Diet, des Sciences Med. xxxvii. art. Or. ' » 

8 De l* Or; de son Einploi dans le Traite. 'ient de la Syphilis, Pal is, 1832. 

9 Ann. de Chimie , lf’xviii. 55. 

1(1 Lond. Med. Gas. xx. 414. 
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Administration.— Internally, it has been given in doses of one-twentieth 
of a grain, madeainto pills with starch. But Its organic matters decompose it,' 
it is better to use it in distilled water, or apply it by friction to the mouth, in 
quantities of from one-sixteenth to one-sixth of a grain. 

Antidote. —The same as for poisoning by p6rchloride of mercury. 


181. AURI IODIDUM.—IODIDE OF GOLD. 

* 

Formula Aul. Equivalent Weight 325. 

This is ordered to be prepared, in the Trench Codex, by adding a solution, 
of iodide of potassium to a solution of chloride of gold. Double decompo¬ 
sition takes place, and iodide of gold falls down. AuCl 3 + 3 KI = Aul+ 
8KCl-f <£. This is to be collected on a filter, and washed with alcohol, to 
remove the excess of iodine which precipitates with it. 

Iodide of gold is of a greenish-yellow colour, insoluble in cold water, but 
slightly soluble in boiling water. Heated in a crucible it evolves iodine 
vapour, and is converted into pnetallic gold. 

It lufc been employed internally, in venereal affections, in doses of from 
one-fifteenth to one-tenth of a grain. Externally, it has been applied in the 
form of ointment to venereal ulcers. 1 


182. SODII AURO-TERCHLORIDUM. — AURO- 
' TERCHLORIDE OF SODIUM. 

Formula Nad,AuOP,4HO. Equivalent Weight 400. 

In the French Codex this is ordered to be prepared by dissolving 85 parts 
by weight of terchloride of gold, and 16 parts of chloride of sodium, in a 
small quantity of distilled water: the solution is to be evaporated by a gentle 
heat until a pellicle forms, and then put aside to crystallize. 

The auro-terchloride of sodium crystallizes in orange-coloured quadrangular, 
elongated prisms, which are permanent in the air; but when they contain any 
uncombined terchloride of gold, they are slightly deliquescent. They are 
soluble in water. When heated, chlorine is evolved, and a mixture of gold 
and chloride of sodium is left behind. 

Its effects and uses are analogous to the terchloride of gold, over which it 
has the advantages of being more constant and less costly. It is exhibited 
internally in doses of one-twentieth to one-tenth of a grain, made into pills 
with starch or lycopodium. Mixed with twice its weight of orris powder or 
lycopodium, it may be used in friations on the tongue and gum. An oint¬ 
ment (composed of one grain to thirty-six grains of krety may be applied 
endermically to the skin, deprived of its epidermis by a blister. 


1 Pierquiu, Journ. de Prog res. 
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Order XXXII. COMPOUNDS OF PLAMNUM. 

183. Platini BicMoridum.—Bichloride of Platinum. 

't 

Foryiula PtCl 5 . Equivalent Weight 170. 

PerehJoride of Platinum; Muriate of Platinum ; Nitromuriate of Platinum. —Obtained 
by dissolving platinum in mtrohydrocnloric acid: by evaporation, prismatic crystals of 
the hydrated bichloride of platinum (PtCly lOHO) arc obtained. On further evaporation, 
a dark reddish-brown, deliquescent, saline mass of anhydrous bichloride of platinum 
(PI Ol 2 ) is obtained. It is soluble in water, alcohol, and ether. Its effects on the animal 
body have been investigated by C. G. Gindin, 1 Hdfcr,- and others. It is a powerful caustic 
poison. Given to rabbits in doses of about thirty grains, it causes convulsions and death. 
Considered in relation to its therapeutical effects and uses, it resembles terchlorido of 
gold and pcrchloride of mercury. It has been successfully employed in secondary syphilis. 
Dose from one-eighth to one quarter of a grain taken several times daily. It may be 
administered either in solution in water, aiid mixedVith mucilage, or in the fcrifl of pills. 
An ointment composed of fifteen grains of the bichloride, half a drachm of extract of 
belladonna, and an ounce of lard, has been applied to indolent ulcers. 


184. Sodii Platino-Bichloridum.—Platino-Bichloride of Sodium. 

Formula NaCl,PtCl 3 . Equivalent Weight 228‘5. 

- Sodio-bichloride of Platinum; Chloro-platinute of Sodium; Platinum Muriatkum 
Nah-onatum .—Obtained by dissolving 170 parts of pure bichloride of platinum and 58’5 
of pure chloride of sodium in separate portions of distilled water. The solutions arc to 
be mixed and evaporated sjb as to obtam red crystals, NaCl,PtCl 2 ,6HO. By heat these 
lose their water of crystallization, and yield the anhydrous platincsbichloride of sodium, 
NaCU'ICP, in the form of a yellow powder. This salt is soluble iu both water and alcohol. 
Li s general effects are similar to, but milder than, those of the bieliloride of platinum ; 
and for medicinal use it is preferable to the latter preparation. It resembles iu its 
medicinal uses the aurp-terchloride of sodium. It lias been used in secondary syphilis, 
and some other maladies The dose of it is from one-eighth to half of a grain, administered 
in the form of powder, pill, or aqueous solution containing mucilage. A solution com¬ 
posed of 5ss. dissolved to half a pint of decoction of poppies has been used as au injection 
in gonorrhoea. A liniment composed of two grains of the salt to an ounce of oil or fat 
lias also been used. 3 


1 Vmnehe fiber die Whrkungen dee Barytes, &c., Platins, &c. Tubingen, 1824. 

- Observations et Recherches experimcntales sur la Pl/Hinc, Paris, 1841; also Journ. dt: P/tarm. 
t. xxvii. 1841. 

3 For further details respecting the medicinal uses of the compounds of platinum, the reader is 
referred to Dierbach’s Ncucsten Entdeckungen in der Materia Medica, Bd. ii. S. 1173, 1843. 
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